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LIST OF ACRONYMS AND ABBREVIATIONS
CHEVRON HAWAII REFINERY
Kapolei, Oahu, Hawalii

bgs below ground surface
BTEX benzene, toluene, ethylbenzene, and xylene
COPC chemical of potential concern
COPHC chemical of potential human concern
CRTC Chevron Research and Technology Corporation
CSM conceptual site model
EPA United States Environmental Protection Agency
GC/FID gas chromatogram with flame ionization detector
HH human health
HDOH Hawaii Department of Health
kg kilogram
LNAPL light non-aqueous phase liquid
LSFO low sulfer fuel oil
mg/kg milligram per kilogram
mg/L milligram per liter
MSL mean sea level
NA not analyzed
ND not detected
PAHs polynuclear aromatic hydrocarbons
PID photoionization detector
PQL practical quantitation limit
ppm parts per million
PVC polyvinylchloride
RBCA risk-based corrective action
RBSLs risk-based screening levels
PRG preliminary remediation goal
RAMR Risk Assessment Methodology Report
SVOC semi-volatile organic compound
voC volatile organic compound
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EXECUTIVE SUMMARY

ES-1 INTRODUCTION

This report presents a summary of a dissolved phase groundwater investigation conducted in the
“Backyards Area” of the Chevron Hawaii Refinery (Refinery) located in Kapolei, Oahu, Hawaii.
During June 1996, Dames & Moore performed groundwater sampling of selected wells in the
Backyards Area. The groundwater samples were analyzed for organic and inorganic dissolved phase
constituents. Following completion of the laboratory analyses, the data were used for evaluation of

potential human and ecological risks in the Backyards Area.
The objectives of the dissolved phase investigation were as follows:

» Assessment of the lateral distribution of dissolved constituentsin the Backyards Area associated
with light non-aqueous phase liquids (LNAPL) or other Refinery sources;

+ Collection of data to evaluate the attenuation and biodegradation relationships for Backyards
Area dissolved constituents;

» Collection of data for Tier 1 and Tier 2 Risk Assessment; and
» Assessmentof locations and parameters appropriate for a dissolved phase monitoring program.

The nature and lateral extent of constituents dissolved in groundwater in the Backyards Area have
not previously been evaluated. This evaluation of the potential presence of dissolved phase
constituents was performed by groundwatersampling and analysis from existing wells located in the
Backyards Area.

ES-2 FIELD INVESTIGATION AND RESULTS

Existing wells located along three profiles were selected oriented along groundwater flowlines
downgradient of the LNAPL plume in the Backyards Area. In addition, a cross-gradient well
location and an upgradient well located at the east side of the Refinery were selected as
“background” wells. In addition, data from offsite groundwater sampling and analysis provided
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additional background water quality data. Several additional wells in the Backyards Area were
added as sampling locations for this investigation, based on the locations of the RFT facilities.

Chemical analysis were focused on dissolved phase constituents of concern associated with
petroleumn hydrocarbons and the degradation of hydrocarbons in the environment (intrinsic
biodegradation), and selected wells were analyzed for additional chlorinated organic compounds.
These analyses were performed to provide a “baseline” evaluation of groundwater conditions and

to evaluate for the presence of a wide range of compounds that may be present from various sources.
The groundwater samples were analyzed for the following:

» Volatile organic compounds (VOCs) using United States Environmental Protection Agency
(EPA) Method 8260;

+ Semi-volatile organic compounds (SVOCs) using EPA Method 8270;

» Polynucleararomatic hydrocarbons (PAHs) were analyzed by EPA Method 8270 with selected
ion monitoring (SIM);

« Select metals (arsenic, cadmium, lead, mercury, nickel, and vanadium) using EPA Method
6000/7000; and

+ Intrinsic biodegradation parameters.

LNAPL was found in three of the wells sampled (wells D6-R34, D7-15 and D7-33). Well D6-R34
is inside of the Backyards LNAPL plume area. The presence of the LNAPL at wells D7-15 and D7-
33 indicates a small localized area with a thin accumulation of LNAPL floating on the groundwater
table. The LNAPL in this area appears to be separated from other Refinery Backyards Area LNAPL
to the north.

The primary organic constituents observed in the dissolved phase data are benzene, toluene,
ethylbenzene, and xylenes (BTEX) and PAH compounds. BTEX and PAH compounds were not
detected in either the upgradient or cross gradient background wells. No other VOCs and SVOCs
have been detected at any of the wells included in this investigation at concentrations in excess of
laboratory practical quantitation limits (PQLSs), except for bis (2 ethylhexyl) phthalate, a commonly
observed laboratory cross-contaminant. The organic compound data do not indicate the presence
of constituents unrelated to LNAPL (such as chlorinated solvents).
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Intrinsic biodegradation monitoring parameters reveal trends indicative of on-going in-situ
biodegradation of dissolved constinuents from the LNAPL. The trends are most apparent in the
sulfate, dissolved oxygen and oxidation reduction potential data, all of which increase in
concentration with distance downgradient from the LNAPL. The trends are also most evident when
the Backyards Area well data are compared to data from off-site wells, and the trends are more
clearly apparent in the data from the north and central profiles. The south profile data are believed
to be influenced by the localized presence of LNAPL in the D7-15 and D7-33 area. The pH and
nitrogen data suggest a similar, less well defined trend.

Superimposed on the inorganic data is the trend of increased salinity with proximity to the ocean.
The salinity trend is clearly evident in the TDS and chloride data.

ES-3 RISK ASSESSMENT SUMMARY

Under current conditions, none of the dissolved phase groundwater chemicals of potential concern
(COPCs) except arsenic and mercury were found in sufficient concentration in the wells located
nearest to the Pacific Ocean to pose a potential human health threat to recreational users of the ocean.
Arsenic and mercury levels exceeded their respective risk-based screening levels (RBSLs) that were
derived from Ambient Water Quality Criteria (AWQC) based on fish consumption. However, the
arsenic and mercury levels were considered within range of naturally occurring levels in seawater;
high salinity is present at the wells near the ocean.

Monitoring data and visual observations indicate the LNAPL has not migrated to the Pacific Ocean.
LNAPL migration to the ocean in the future is unlikely due to the flat groundwater gradient, high
residual water saturation of the vadose zone due to tidal fluctuations, and monitoring observations
that the plume is stable.

Current and future on-site workers could potentially be exposed to volatile chemicals released from
the LNAPL into indoor air. These exposures will be addressed in a separate report which evaluates

an industrial worker scenario using a worst-case indoor air scenario for buildings at the Refinery.
There are no identified ecological health threats from the hydrocarbon plume.
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The following summarizes the results of this refined CSM:

DAMES & MOORE

Receptor Type of COPCs Pathway Risk Action
Current Conditions
On-site Indoor Worker Groundwater- Inhalation Potential exposure to Tier II On-site
Semivolatile, chemicals in groundwater Industrial Worker
Nonvolatile and LNAPL Risk Assessment
LNAPL -Volatile, (In Progress)
Semivolatile, None
Off-site Worker Nonvolatile Inhalation Insignificant exposure
Soil -Volatile, None
Recreational User Semivolatile, Dermal, Insignificant exposure
Nonvolatile Ingestion
None
Organisms in Ocean; Pelagic Uptake Insignificant exposure
Birds and Shorebirds
None
Terrestrial Birds and Mammals Inhalation Insignificant exposure
Future Conditions
On-site Indoor Worker Groundwater- Inhalation Potential exposure to Tier I On-site
Semivolatile, chemicals in groundwater Industrial Worker
Nonvolatile and LNAPL Risk Assessment
LNAPL -Volatile, (In Progress)
Semivolatile,
Nonvolatile
Off-site Worker Soil -Volatile, Inhalation Insignificant exposure None
Semivolatile,
Nonvolatile
Construction Worker Inhalation, Potential exposure to Institutional
Dermal, chemicals in groundwater Controls
Ingestion and LNAPL
Recreational User Dermal Potentially significant Plume Stability
Ingestion exposure; contingent upon Evaluation
plume migration Program
Organisms in Ocean; Pelagic Uptake Potentially significant Plume Stability
Birds and Shorebirds exposure; contingent upon Evaluation
plume migration Program
Terrestrial Birds and Mammals Inhalation Potentially significant Plume Stability
exposure; contingent upon Evaluation
plume migration Program
ES-4
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ES-4 RECOMMENDATIONS

The data from this investigation were developed by sampling and analysis of 19 wells in the
Backyards Area during June 1996. The data from the June 1996 provide a baseline set of data for
comparison with future sampling events. Based on the data from this investigation, a reduced
number of wells and monitoring parameters would be effective for future monitoring. The additional
monitoring recommendations have been implemented through the Plume Wide Groundwater
Monitoring Program submitted to EPA and the State of Hawaii Department of Health.
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1.0 INTRODUCTION

This report presents a summary of a dissolved phase groundwater investigation conducted in the
“Backyards Area” of the Chevron Hawaii Refinery (Refinery) located in Kapolei, Oahu, Hawaii
(Figure 1). The dissolved phase assessment was conducted in accordance with our June 4, 1996
Workplan, and as reviewed and approved by the United States Environmental Protection Agency
(EPA). During June 1996, Dames & Moore performed groundwater sampling of selected wells in
the Backyards Area. The groundwater samples were analyzed for organic and inorganic dissolved
phase constituents. Following completion of the laboratory analyses, the data were used for
evaluation of potential human and ecological risks in the Backyards Area.

The objectives of the dissolved phase investigation were as follows:

» Assessment of the lateral distribution of dissolved constituentsin the Backyards Area associated
with light non-aqueous phase liquids (LNAPL) or other Refinery sources;

» Collection of data to evaluate the attenuation and biodegradation relationships for Backyards
Area dissolved constituents;

» Collection of data for Tier 1 and Tier 2 Risk Assessment; and
+ Assessmentof locations and parameters appropriate for a dissolved phase monitoring program.

The Backyards Area dissolved phase investigation is one component of the Refinery-Wide Site
Assessment investigations conducted by Chevronto evaluate the nature and extent of environmental
impacts associated with a subsurface LNAPL plume present on top of groundwater beneath the
Refinery. Previously, the distribution of LNAPL in the Backyards Area and at the perimeter of the
Refinery was delineated (Dames & Moore, 19952, 1996a), and the groundwater flow direction and
gradient conditions within the uppermost aquifer beneath the Refinery were evaluated (Dames &
Moore, 1995b).

The nature and lateral extent of constituents dissolved in groundwater in the Backyards Area have
not previously been evaluated. This evaluation of the potential presence of dissolved phase
constituents was performed by groundwater sampling and analysis from existing wells located in the
Backyards Area. To evaluate spacial distribution of dissolved constituents, including attenuation
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of potential constituents of concern, three profiles of wells were selected oriented along groundwater
flowlines downgradientof the LNAPL plume in the Backyards Area. In additionto the profile wells,
several additional existing monitoring wells were added to the sampling program to further
characterize existing groundwater conditions in the Backyards Area. Finally, cross-gradient and
upgradient wells were sampled for “background” dissolved constituent data.

2.0 SITE DESCRIPTION AND BACKGROUND

2.1  PHYSICAL SETTING

The Refinery is situated on approximately 248 acres located within the Campbell Industrial Park on
the Ewa Plain, Oahu, Hawaii. Land use in the area is either industrial or undeveloped, and zoned
for industrial or agricultural development. The Pacific Ocean borders the Refinery to the west. To
the north is Malakole Street and a relatively undeveloped parcel located between the Refinery and
the Barber’s Point Harbor. The area to the east of the Refinery includes several industrial or
commercial warehouse structures, and some undeveloped land along Hanua Street. The area to the
south of the Refinery is occupied by a petroleum storage tankfarm owned by the Hawaiian Electric
Company (HECO), vacant land and an industrial facility owned by Brewer Industries. The
Backyards Area of the Refinery is situated between the Pacific Ocean and the main processing
facilities of the Refinery (Figure 2). The Refinery was constructed in the late 1950's, and was one
of the earliest tenants in the Campbell Industrial Park. Prior to construction of the Refinery, the
property in the area was largely undeveloped.

The topography in the vicinity of the Refinery is nearly flat, with relatively little relief or
development of surface water drainage features. Ground surface elevations at the Refinery range
from approximately 5 to 15 feet above mean sea level (MSL). The Refinery is situated on an
emerged coral reef complex in which numerous surface and subsurface voids have developed,
described as a karst topography. Due to the numerous voids and karst features, thin soil
development, relatively low rainfall (less than 20 inches of precipitation per year on average), and
limited surface water drainage, much of the precipitation infiltrates to the water table, and runoff is
limited.
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2.2 SITE HISTORY AND FEATURES

The development of the Refinery has involved construction of numerous above-ground petroleum
storage tanks, associated piping, and several petroleum processing facilities. The petroleum storage
tanks were initially single bottom structures. Over the history of the Refinery, various parts of the
site have been used as materials storage or handling areas. Some of the activities historically
performed at the Refinery have been identified as potential sources of impacts to soil or
groundwater. A summary of the activities and historic facilities that have the potential for soil or
groundwater impacts is included in the RCRA Facilities Assessment (RFA) (A.T. Kearney, 1986)
and RCRA Facilities Investigation (RFI) (Engineering Sciences, Inc., 1993) reports. The RFI report
has been accepted as complete by the EPA, and no further action associated with the RFI facilities
is required. Figure 3 summaries the locations of Solid Waste Management Units (SWMUs) that
have been identified at the Refinery during the RFA and RFT assessments. Many of the SWMUSs
are historic facilities that have been completely removed from the site.

2.3  GEOLOGIC SETTING

The Refinery area geologic setting consists of coastal plain deposits, including coral reef deposits,
coralline debris, and alluvium that are built up on the flanks of the Waianae Volcano. The coastal
plain sedimentary deposits, referred to as the “caprock” due the relatively low permeability of the
lower sediment deposits, are approximately 600 feet thick in the vicinity of the Refinery. The low
permeability (fine grained) alluvium and lagoonal deposits are interbedded with, and laterally grade
into relatively highly permeable coral reef and coralline debris (sand and gravel) deposits.

Shallow subsurface geologic conditions in the vicinity of the Refinery have been documented in
boring logs of hundreds of borings and monitoring wells completed since construction of the
Refinery. The borings have consistently encountered various types of corals, ranging from highly
permeable barrier reef deposits with large open voids to finer-grained lagoonal sand and mudstone
without visible porosity. The lateral persistence of different coral lithologiesis limited, and specific
correlations of rock types has not been established. The majority of borings drilled in the vicinity
of the Refinery have penetrated to a depth of not more than approximately 25 feet below ground
surface (bgs). Based on regional data, a relatively permeable coralline limestone aquifer exists
within the uppermost 150 feet of the caprock. A relatively low permeability sedimentary mudstone
(aquitard) zone exists between 150 and 190 feet bgs, followed by additional discrete coral and

(U]
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mudstone zones. The caprock therefore consists of multiple interbedded discrete aquifer and

aquitard zones.
2.4 HYDROGEOLGGIC SETTING

Groundwater is found within the uppermost coralline aquifer at an elevation of approximately 0 to
3 feet above MSL, or a depth of from 5 to 15 feet bgs. Groundwateris also present in lower aquifer
zones. The uppermost aquifer contains an uppermost lens of “fresh” groundwater, floating on top
of the denser salt water fﬁe“sent in the lower part of the aquifer. The fresh groundwater reflects
regional recharge from infiltration of precipitation, runoff, and irrigationreturn flow. The thickness
of the fresh water lens and the location of the fresh water - salt water interface is generally as
described by the Ghyben-Herzberg relationship. In the vicinity of the Refinery, available water
quality and salinity profile data indicate that the fresh groundwater lens is approximately 40 feet
thick, and is considered to be brackish, based on total dissolved solids (TDS) concentrations.

Groundwater in the upper aquifer is tidally influenced throughout the entire Refinery area, and
diurnal tidal groundwater level fluctuations have been observed at a distance of more than 3500 feet
from the coastline. The tidal fluctuationsresult in highly variable groundwater gradient conditions.
On average, the horizontal groundwater gradient is towards the ocean. Figure 4 shows average
groundwater table elevation contours, measured over a 24-hour period of large diurnal tidal
fluctuations. The average horizontal gradient in the region is relatively flat, estimated at
approximately 0.0002. An upward vertical gradient has been demonstrated in monitoring well
clusters at the Refinery.

Aquifer properties of the uppermost coralline aquifer include a relatively high hydraulic conductivity
and effective porosity. Estimates of hydraulic conductivity are on the order of 1000 feet per day
(ft/day), based on analysis of pump test and tidal data at the Refinery and elsewhere in the vicinity.
An effective porosity (storage coefficient) of 0.1 has been reported in regional water resources
studies; however, the average porosity appears to be greater than 0.1, possibly as high as 0.15 t0 0.2,
based on the abundant presence of the subsurface voids. Based on the average gradient, the
estimated aquifer parameter values, and application of Darcy’s Law, the average groundwater flow
velocity is estimated to be in the range from 1 to 2 ft/day.

Groundwater in the uppermost aquifer is not used for domestic or irrigation purposes, due to high
TDS concentrations. The groundwater beneath the Refinery is considered by the State of Hawaii,
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Department of Health (HDOH) to be non-potable. Groundwater is used for industrial purposes at
the Refinery and elsewhere within the Campbell Industrial Park. The groundwater extraction wells
located at the Refinery Acid Plant and LPG facility produce on the order of 0.7 and 1.2 million
gallons per day (MGD), respectively. The average groundwater contour lines and resultant
groundwater vectors shown on Figure 4 indicate the presence of cones of depression associated with
these wells. The actual drawdowns associated with these relatively high production rates appear to
be minor, on the order of less than one foot. It is probable due to the high permeability of the coral
that groundwater levels are maintained by the proximity of the ocean.

A LNAPL plume is present in the Backyards Area, and Chevron has conducted site assessment
investigationsto delineate the extent of LNAPL, established a plume stability evaluation program,
and performed LNAPL recovery. No LNAPL migration has been observed, and based on ongoing
monitoring and assessment data trends, recovery operations and source control measures conducted
at the Refinery over the years, the LNAPL plume in the Backyards Area is believed to be stable.
Plume stability is also enhanced by high relative saturation by water within the vadose zone that is
maintained by the tidal fluctuations.

3.0 DISSOLVED PHASE SAMPLING METHODOLOGY

3.1 SELECTION OF SAMPLING LOCATIONS

To evaluate the nature and lateral extent of constituents dissolved in groundwater, a strategy was
developed involving selection of existing wells located along three profiles oriented along
groundwater flowlines downgradient of the LNAPL plume in the Backyards Area. Figure 5 shows
the location of all wells in the Backyards Area, along with the locations of the profile wells and other
wells selected for sampling and analysis as part of this investigation. The profile wells are oriented
east to west as follows:

« North Profile (consisting of wells C4-76, B4-61, and A3-62);
+ Central Profile (consisting of wells D6-R34, C6-R36, C6-R37, and C6-56); and
* South Profile (consisting of wells D7-34, D7-15, D7-33, and D7-51).

In addition, a cross-gradient well location (C2-64) and an upgradient well located at the east side of
the Refinery (13-67) were selected as “background” wells. Subsequent to the June 1996 sampling
of the Backyard Area wells, additional groundwater sampling and analysis was performed as part
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of Off-Site Site Assessment Investigations(Dames & Moore, 1997a, 1997b, 1997¢, 1997d), which
have provided additional background water quality data.

Several additional wells were added as sampling locations for this investigation, based on the
locations of the RFI facilities (Figure 3). Current or former facilities areas in the Backyards Area
that may have the potential to have impacted groundwater include: the former LPG Area Cooling
Water Pond; the former Waste Pile “C” Area; and the North and South Ocean Ponds; all located
seaward of Makai Road. Other potential source areas in the Backyards Area include: the former
Amine Wash Water Impoundment; the Neutralization Pond, Settling Basin and North Surge Pond
(upgradient of the Oxidation Ponds); the Empty Drum Storage Area and MEK/Paint Pits located near
the north end of the North Ocean Pond; Acid Neutralization Sumps near the Acid Plant; the API
Separator; and the Clay Dewatering Basin near the Crude Distillation Unit.

The evaluation of proposed dissolved phase assessment wells relative to RFI facilities was
completed to provide an understanding of potential "noise" that may complicate the assessment of
dissolved phase impacts related to the LNAPL, and to allow for refinement of profile locations,
modification of monitoring parameters, and addition of supplemental monitoring locations, if
appropriate, to more completely evaluate potential dissolved phase impacts.

Based on the RFI facility locations, the following additional wells were included in the Backyards
Area dissolved phase assessment, for the following reasons:

«  Well C3-65, to compare to Well C4-76 to evaluate impacts that may be present from the former
sewer sludge impoundment (RFI Unit 14);

» Well B5-R08, to evaluate impacts from Waste Pile C (RFI Unit 25) and/or Landfill A (RFI Unit
11);

«  Well C6-58, to compare to Well C6-56 to evaluate impacts that may be present from the North
Ocean Pond (RFI Unit 22);

»  Well C6-R04, located near one of the MEK/Paint Pits (RFI Unit 37);

+  Well D8-48, to compare to Well D7-51 to evaluate impacts that may be present from the North
Ocean Pond;

*  Well C7-54, located downgradient of the North Ocean Pond; and

Well D8-50, located downgradient of the South Ocean Pond.
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3.2 ANALYTICAL PROGRAM

Chemical analysis were focused on dissolved phase constituents of concern associated with
petroleum hydrocarbons and the degradation of hydrocarbons in the environment (intrinsic
biodegradation). Details of the analytical program were presented in the Workplan (Dames &
Moore, 1996b) reviewed and approved by EPA, and are summarized on Table 1.

The groundwater collected from the upgradient well of each profile (wells C4-76, D6-R34, and D7-
34), the background wells (C2-64 and 13-67), and most of the additional wells (C3-65, B5-R08, C6-
R04, D8-48, C7-54, and D8-50) were analyzed for a more extensive list of parameters. These
analyses were performed to provide a “baseline” evaluation of groundwater conditions and to

evaluate for the presence of a wide range of compounds that may be present from various sources.
The groundwater samples from these wells were analyzed for the following:

+ Volatile organic compounds (VOCs) using United States Environmental Protection Agency
(EPA) Method 8260;

*» Semi-volatile organic compounds (SVOCs) using EPA Method 8270;

» Polynucleararomatic hydrocarbons (PAHs) were analyzed by EPA Method 8270 with selected
ion monitoring (SIM);

» Select metals (arsenic, cadmium, lead, mercury, nickel, and vanadium) using EPA Method
6000/7000; and

» Intrinsic biodegradation parameters.

The groundwater collected from the remaining profile wells (B4-61, A3-62, C6-R36, C6-R37,
C6-56, D7-15, D7-33, and D7-51) and one of the additional wells (C6-58) were analyzed for the
following selected constituents:

» Benzene, toluene, ethylbenzene, and total xylenes (BTEX) using EPA Method 8260;
» PAHs using EPA Method 8270 (SIM);

* Select metals (arsenic, cadmium, lead, mercury, nickel, and vanadium) using EPA Method
6000/7000; and

* Intrinsic biodegradation parameters.
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All groundwater samples were submitted to the contract laboratory for intrinsic biodegradation
parameter analyses, as identified in the Chevron Research and Technology Company (CRTC)
March 1995 "Protocol for Monitoring Intrinsic Biodegradationin Groundwater." The analyses listed
below reflect CRTC protocol testing methods including:

+  Alkalinity using EPA Method 310.2 colorimetric;

+ Nitrate using EPA Method 353.2 or SW-9200;

» Sulfate using EPA Method 375.4 or SW-9036/9038; and
+ Ferrous iron using EPA Method 200.7 or SW-6010.

Finally, analysis of groundwater salinity parameters was performed to evaluate the extent of salinity
from sea water mixing with the groundwater. All groundwater samples were analyzed for the

following parameters:

+ Total dissolved solids (TDS) using EPA Method 160.1; and
» Chloride using EPA Method 300.0/325.3.

3.3 SAMPLING AND SAMPLE HANDLING

Sampling was scheduled to occur during a period of minimal tidal fluctuations during the sampling
period. Scheduling sampling during a period of an intermediate tidal stage when diurnal tidal
fluctuations were minimal was intended to yield consistent, reproducible data that reflected average

conditions, and could be readily implemented in the field.
3.3.1 Well Purging

Prior to sampling, each well was monitored for the presence of organic vapors using a
photoionization detector (PID), sounded for depth to groundwater, and purged of a minimum of three
well volumes. Disposable bailers were used to purge the 2-inch and 4-inch wells. The 8-inch wells
were purged using a compressed air-powered diaphragm pump. Purged water was placed into 55-
gallon drums and transferred to the contractors wash pad area, for treatment at the Refinery
wastewater treatment facility.
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3.3.2 Field Parameters

During purging, the following field parameters were measured:

. temperature;

. pH;

. electrical conductivity;

. dissolved oxygen; and

. oxidation-reduction potential.

These parameters were monitored during well purging to evaluate the adequacy of purging and to
provide the field intrinsic biodegradation data. A downhole dissolved oxygen monitor was used.
All other field parameters were measured in a flowcell attached to a peristaltic pump. Dissolved
oxygen was not measured in well D7-15 as a sheen of LNAPL was observed floating on the
groundwater.

Water was purged until water quality parameters had stabilized or 3 to 5 well volumes had been
removed from the well, whichever was less. Stabilizationof water quality parametersincluded three
consecutive readings for pH to + 0.2 units, specific conductivity to + 5%, and temperature to =
0.1°C.

3.3.3 Groundwater Sample Collection

Samples were collected within 24 hours of purging from wells A3-62, C6-58, C6-56, C7-54,D7-51,
D8-50, and D8-48. Samples were collected from all other wells immediately following purging.

Samples were collected in the following order:

Volatile organics: Samples for volatile organics were collected using a disposable bailer fitted
with a bottom emptying device. Samples were placed in 40-milliliter (ml)
VOA vials.

Other organics: Samples for other organics were collected using a disposable bailer fitted
with a bottom emptying device. Samples were placed in 1-liter amber glass
bottles.
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Ferrous iron: Samples for ferrous iron were collected using the peristaltic pump. A
disposable 0.45-micron membrane filter was placed in-line along the
discharge hose of the pump. The apparatus was kept shaded from the sun
during sampling. Samples were placed in 250ml plastic bottles.

Metals: Samples for metals were collected using a disposable bailer fitted with a
bottom emptying device. Samples were placed in a 1-liter plastic bottle

preserved with nitric acid.

Other samples: Samples for intrinsic biodegradation parameters (alkalinity, nitrate, and
sulfate) and salinity parameters (total dissolved solids and chloride) were
collected using a disposable bailer fitted with a bottom emptying device.
Samples were placed in 500ml plastic bottles.

34 CHEMICAL ANALYSIS

Samples were sent to Lockheed Laboratory of Las Vegas, Nevada to be analyzed for the project
analytical program. Ferrous iron samples were analyzed by the Environmental Laboratory of the
Pacific (ELP) in Honolulu, Hawaii, rather than Lockheed, due to short holding time limitations. All
laboratory results from Lockheed were analyzed on a normal turn-around-time basis, and results
were submitted in both electronic data deliverable (EDD) and hard-copy format. Dames & Moore
performed Data Quality Objective (DQO) level 3 data validation on all of the data. Following
completion of the data validation, the data were included in an electronic database.

4.0 GROUNDWATER ANALYTICAL RESULTS AND DISCUSSION

The dissolved phase investigationresults include both field and laboratory data. Field data included
the results of monitoring of field parameters during well purging, including the intrinsic
biodegradation parametersdissolved oxygen, pH and oxidation-reductionpotential. Laboratory data
included organic compounds (VOCs, SVOCs, BTEX and PAHs) and inorganic parameters (metals,
salinity, and intrinsic biodegradation parameters). This section summarizes the analytical results
from this investigation; the data have been used for risk evaluation (Appendix D), as summarized
in Section 5.0. Conclusions, including discussion of the results, evidence of impacts from LNAPL
and the SWMUs, and conclusions from the Risk Evaluation, are presented in Section 6.0.

10 (97THON-464\4641xt.wpd:16000-533-7106-037)

DAMES & MOORE



41 FIELD PARAMETERS

Table 2 presents a summary of the final field parameters collected at the completion of well purging.
All field parameter observations were recorded on field data sheets during well purging. Most of
the field parameters stabilized within a couple casing volumes; however, oxidation-reduction
potential typically required more time to stabilize. Table 2 also shows the volume of groundwater

purged from each well.

The field parameter data are summarized on Figure 6. There are a couple of general patterns that
can be observed from these data, including: electrical conductivity, dissolved oxygen and oxidation-
reduction potential tend to increase in a downgradient (towards the ocean) direction. These trends
are most apparent in the north and central profile areas, and are not clearly evident along the south
profile.

42 LABORATORY PARAMETERS

Laboratory analyses were performed for all organic and inorganic constituents identified in the
analytical program. Most of the organic compounds that were analyzed, and several of the metals,
were not detected at concentrationsin excess of the laboratory practical quantitation limits (PQLSs).
Table 3 presents a summary of all parameter concentrationsdetected in excess of the PQLs. A more
complete summary of all analytical results is included in Appendix A - Laboratory Data Summaries.
The Appendix A summary tables show the specific PQLs for all analyses, and estimated values of
compounds detected at concentrations above the method detection limits (MDLs) and below the
PQLs. Data flags established during the data validation are shown on the Appendix A summary
tables. Validation reports are included in Appendix B.

4.2.1 Volatile Organic Compounds

All VOCs were analyzed using EPA method 8260; however, at several of the wells, quantification
of BTEX constituents only was specified. The full 8260 analyses were performed to more fully
characterize groundwater conditions at the upgradient well in each profile, and at supplemental
locations downgradient of potential RFI source areas.

The results of the VOC analyses indicated that only BTEX compounds were quantified at
concentrationsin excess of PQLs. The BTEX results are presented on Figure 7. The data indicates
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the presence of low concentrations (in some cases below the PQL) of individual BTEX compounds
at the upgradient well in the northern and central profile lines, with no detections of these
compounds further downgradient. At the southern profile, BTEX is not detected at the most
upgradient well D7-34, but was detected further downgradient. Highest BTEX concentrations were
found at well D7-15, and the BTEX concentrations decreased downgradient of well D7-15. These
results are consistent with the observed presence of LNAPL at wells D7-15 and D7-33. The VOC
detections being limited to BTEX is consistent with the constituents associated with LNAPL, and
indicates an absence of chlorinated compounds that may have been used at, or derived from wastes
from the SWMUs.

4.2.2 Semi Volatile Organic Compounds

All SVOCs were analyzed using EPA method 8270. Full 8270 analyses were performed for selected
wells, and other wells were analyzed only for PAHs. To achieve the low detection limits desired for
risk assessment purposes, selected ion monitoring (SIM) procedures were used for the PAH analyses.
Wells C3-65, C4-76, D6-R34, C6-R04, B5-R08, C7-54,D7-34, D8-50, and 13-67 were analyzed for
the full 8270 analyses.

The primary SVOC compounds detected were PAHs. The PAH concentrations detected in excess
of the PQLs are shown for each well on Figure 8. The data indicate that the highest PAH
concentrations in the northern and central profiles are found at the upgradient wells, and the PAH
concentrations attenuate in a downgradient direction. At the south profile area, a pattern similar to
that observed for the BTEX data is evident for the PAHs. At the upgradient well D7-34, PAHs were
not detected; however, relatively high concentrations were observed at well D7-15. PAH
concentrations attenuate#fowngradient of well D7-15. As with the BTEX results, these PAH data
are consistent with the pfesence of the LNAPL found in the D7-15 area.

Only one 8270 compound besides the PAH compounds was detected at a concentration above the
PQL. Bis (2 ethylhexyl) phthalate was detected at concentrationsabove the estimated MDL at wells
C3-65, C4-76, D6-R34, D8-50 and 13-67. Bis (2 ethylhexyl) phthalate is a common plasticizer
compound that is also a commonly encountered laboratory cross-contaminant, which may be the
source of this compound in some or all of the samples. The 340 micrograms per liter (ug/L)
concentrationof bis (2 ethylhexyl) phthalate found in the sample from well D6-R34 is a relatively
high concentrationof this compound to be due to laboratory cross-contamination. Potential sources
for this compound at well D6-R34 are unknown,; the well is located in the LNAPL plume area.
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4.2.3 Metals

Analyses were completed for arsenic, chromium, lead, mercury, nickel and vanadium; low
concentrations of several of these metals were detected at a few wells as shown on Table 3. At well
D7-34 all of the metals were detected. These data suggest a localized area at well D7-34 with metals
impacts observed in the groundwater. All other wells metals concentrations are likely due to low-

level background or regional dissolved metals conditions.
4.2.4 Salinity Parameters

Salinity parameters (TDS and chloride) were typically detected in most of the wells, consistent with
naturally occurring dissolved groundwater chemistry. Figure 9 shows the inorganic constituent data,
which are summarized in Table 4. The salinity trend is clearly shown by the TDS data shown on
Table 4. TDS ranges 2,000 to 15,000 milligrams per liter (mg/L), with higher concentrations
consistently observed at the wells located nearest the ocean. A similar trend is observed using the
chloride data.

4.2.5 Intrinsic Biodegradation Parameters

Evaluation of intrinsic biodegradation parameters is described in a draft American Society for
Testing and Materials (ASTM, 1996) standard, and involves comparison of inorganic constituent
data between water samples from inside and outside of a hydrocarbon source area for evidence of
biological activity related to natural attenuation of petroleum hydrocarbons. For example, a
reduction in sulfate or ferric iron concentrations (yielding an increase in ferrous iron) in wells inside
of a plume relative to wells outside of the plume may indicate the presence and activity of sulfate
or ferric iron consuming biota that reduce hydrocarbon concentrations, ultimately yielding carbon
dioxide and water. Such reactions may also be indicated by a decrease in dissolved oxygen and an
increase in dissolved and water carbon dioxide, yielding an increase in bicarbonate alkalinity.
Alkalinity values tend to increase from outside of the plume to inside of the plume. It should be
noted that alkalinity tends to increase when respiration of microorganisms occur, and in the
dissolution of rock (especially in carbonate rocks).
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Groundwater parameter values at which biodegradation can occur include:

. pH between 6 and 8; and
. Temperature between 5 and 25 degrees centigrade (°C), and biodegradation may increase in

increasing temperatures.

Intrinsic biodegradation may occur under either aerobic (requiring oxygen) or anaerobic (lacking

oxygen) conditions. Anaerobic degradation conditions are generally indicated by the following:

. Dissolved oxygen at concentrations of less than 1 mg/L;

. Reducing conditions where the oxidation-reduction potential of groundwater is negative;
. Nitrate is reduced to nitrite;

. Sulfate is reduced to sulfide; and

. Ferric iron is reduced to ferrous iron, thus ferrous iron increases.

Therefore, the key intrinsic biodegradationindicator parameters in which signjﬁcant trends are most
likely to be observed include pH, dissolved oxygen, oxidation-reduction potential, alkalinity,
sulfate, nitrate, and ferrous iron. Temperature and electrical conductivity are field measurements
that are routinely acquired during well purging. The temperature range at all of the wells is
relatively warm, and suitable for biological activity. TDS and chloride data were collected to
evaluate salinity impacts that may influence evaluation of electrical conductivity and other
biodegradation parameter ‘data. At this site, due to the proximity of the ocean, electrical
conductivity, TDS, and chloride are more indicative of groundwater salinity than biodegradation
activity.

Figure 9 summarizes the observed concentrations of the laboratory intrinsic biodegradation
parameters at the site, and Figure 6 presents the field parameter data. The intrinsic biodegradation
parameters concentrationsare summarizedin Table 4. Additionalintrinsic biodegradationparameter
data collected during site asséssment investigations(Dames & Moore, 1997a, 1997b, 1997c¢, 1997d)
in the fall of 1996 from off-site background wells on parcels adjacent to the Refinery are summarized
in Table 5. The off-site well locations are shown on Figure 2 and Figure 6 through Figure 9.

Comparison of the data shown in Tables 4 and 5 and on Figure 9 show trends indicative of intrinsic
biodegradation. This comparisonis also summarized on Figure 10, which shows a bar-graph of the

intrinsic biodegradation parameter concentrations with the wells grouped by area (background,
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LNAPL and impacted wells, and Backyards Area downgradient wells). Trends that are present
include bicarbonate enrichment and sulfate reduction, nitrate reduction, lower dissolved oxygen
concentrations,and lower oxidation-reduction potentials present in the Backyards Area relative to
the upgradient and offsite wells. Field parameters of dissolved oxygen and oxidation-reduction
potential indicate that decreasing oxygen levels and a more strongly reducing environmentis present
at wells located within or near the LNAPL. These trends are all consistent with the occurrence of

intrinsic biodegradation.
43  QUALITY CONTROL DATA

Quality Assurance/Quality Control (QA/QC) procedures were defined in the Workplan, and
included: field and laboratory duplicate analyses; travel and equipment blanks; matrix spike and
matrix spike duplicate samples; and laboratory QA procedures.

Samples were collected during the Backyards Area groundwater sampling to monitor the quality of
the sampling, decontamination,and laboratory analytical procedures. Approximately 10 percent (2
samples) of the groundwater samples were collected in duplicate. Both duplicate samples were
analyzed by the contract laboratory for all investigation program parameters. The duplicate samples
were named such that they were “blind” samples (i.e., the contract laboratory did not know that they
were duplicates).

Equipment Blank samples were collected from decontaminated equipment to monitor the
effectiveness of the decontaminationprocedures. After decontamination,distilled water was passed
over the sampling equipment and collected for analysis using the appropriate sample containers. An
equipment blank sample (a frequency of one per 20 samples collected) was collected from the
interface probe and purge pump used during this project.

Travel blanks are prepared by the analytical laboratory using laboratory grade clean water. These
samples were shipped from the laboratory with the clean sample containers and were returned to the
laboratory in the iced cooler along with the collected groundwater samples from the field. One travel
blank was included with each shipment to the laboratory and was analyzed for VOCs by EPA
Method 8260.
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The results of the QA samples analyzed for this investigation are summarized in the data summary
tables (Appendix A), and the laboratory reports from these analyses are included in the Appendix
C.

44  DATA VALIDATION

All laboratory data were validated prior to completion of the project report. Validation procedures
included the following:

. Review of holding times for each sample and analytical method;

. Review of proper analytical methods as requested on the COC;

. Review of proper detection limits for each analytical method;

. Review proper reporting of results, and flagging of chemical data for qualitative and
quantitative issues (missed holding times, elevated detection limits due to dilution of sample,
etc.); and

. Work with contract laboratory in correcting errors in data packages.

The validation reports for this project are included in Appendix B.
5.0 RISK AND PATHWAY EVALUATION SUMMARY

A refined Conceptual Site Model (CSM) was prepared to evaluate the potential human and
ecological health risks associated with 1) the LNAPL plume; 2) the associated dissolved phase
components in groundwater; and 3) chemically-impactedsoils in the Backyards Area. This section

summarizes the CSM process and major findings of the refined CSM that is included as Appendix
D.

The three main elements of the refined CSM are identification of the following:

. Sources, types of contamination, and chemicals of potential concern (COPC), including a
discussion of environmenta) fate and transport;
. Potential human and ecological receptors; and
. Potentially complete pathways of exposure.
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For purposes of the risk assessment, LNAPL samples were collected and analyzed for VOCs,
SVOCs and metals from two wells (C4-66 and D7-35) in the Backyards Area. The analytical data
for the dissolved phase groundwater and LNAPL were used to identify COPCs. Figures 11 and 12
present a summary of the potential transport mechanisms and complete exposure pathways for

human and ecological receptors, respectively, in the Backyards Area.
51 COPGCs

Chemically-impacted soils were previously evaluated as part of the RFI (Engineering Science,
1993). Dissolved phase groundwaterand LNAPL COPCs were independently selected for human
and ecological receptors based upon comparison to media-specific and receptor-specific risk-based
screening levels (RBSLs). In addition, the frequency of detection, background levels of inorganics,
and potential for laboratory contamination were other criteria used in the COPC selection process

(Figure 13).
5.1.1 Soil COPCs

Based on the RFI (Engineering Science, 1993), levels of ethylbenzene, methylnaphthalene,
phenanthrene, nickel and organic lead in near surface soils exceeded HDOH criteria in the North
Ocean Pond and levels of chromium exceeded HDOH criteria in near surface soils in the South
Ocean Pond. Nets have been placed at these ponds to limit access. Although COPCs may also be
associated with the subsurface soils in the capillary fringe zone in the plume area of the Backyards
Area and in near surface soils in the netted areas of the North and South Ocean Ponds, direct contact
pathways for subsurface soil for current and future on-site and off-site workers are incomplete. The
relative contribution of volatile COPCs in soils relative to the volatile COPCs in LNAPL is
considered minimal.
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5.1.2 Dissolved Phase Groundwater and LNAPL COPCs

Dissolved phase groundwater and LNAPL COPCs were independently selected for human and

ecological receptors based upon comparison to media-specific and receptor-specific RBSLs. The

COPCs for human and ecological receptors for each environmental medium are summarized as

follows:

Dissolved Phase Groundwater COPCs Soil COPCs LNAPL COPCs
Human Ecological Human Ecological Human Ecological
Benzo(a)anthracene Benz(a)anthracene Ethylbenzene Ethylbenzene Benzene* Ethylbenzene

enzo(a)pyrene Benzo(a)pyrene Methylnaphthalene |Methylnaphthalene | Ethylbenzene Toluene
enzo(b)fluoranthene  |Benzo(b)fluoranthene Phenanthrene Phenanthrene Toluene Xylenes
enzo(g,h,i)perylene Benzo(g,h,i)perylene Chromium Chromium Xylenes Chrysene
hrysene Chrysene Nickel Nickel Chrysene Pyrene
ibenz(a,h)anthracene |{Dibenz(a,h)-anthracene Organic lead Organic lead Pyrene 1-Methylnaphthalene

ndeno(1,2,3-cd)pyrene
aphthalene
is (2-
Ethylhexyl)phthalate
Arsenic
[Chromium
I ead
Mercury

Indeno(1,2,3-cd)pyrene
Fluorene

Phenanthrene

Pyrene

Bis (2-ethylhexyl) phthalate
Arsenic

Chromium

Lead

Mercury

Nickel

Vanadium

1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
Fluorene
Naphthalene
Phenanthrene
Arsenic

Chromium

Copper

Vanadium

2-Methylnaphthalene
Acenaphthene
Fluorene
Naphthalene
Phenanthrene
Arsenic

Chromium

Copper

Vanadium

Zinc

*Not detected; detection limit exceed the risk-based screening level (RBSL).

Dissolved phase groundwater COPCs included semivolatile, and non-volatile chemicals. COPCs
in LNAPL included volatile, semi-volatile chemicals and nonvolatile chemicals.

5.2

RECEPTORS

The human receptors potentially exposed to site contaminants were current and future on-site and

off-site workers, recreational users of the Pacific Ocean and future construction workers. The

primary ecological receptors potentially exposed to site contaminants under current and future site

conditions are aquatic organisms, various species of birds and the mongoose, a mammal.
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53 EXPOSURE PATHWAYS AND QUALITATIVE RISK EVALUATION

The primary pathways of concern are summarized below for both current and future conditions. For
current conditions for ecological receptors, there are no LNAPL COPCs because the LNAPL is not
at the ocean. The dissolved phase groundwater chemical concentrations from wells at the perimeter
of the Refinery nearest to the ocean were below RBSLs, indicating insignificant exposure.
Therefore, there are no potential ecological hazards in the Backyards Area to ecological receptors
under current conditions. For human recreational users, arsenic and mercury were identified as
dissolved phase groundwater COPCs in the wells nearest the ocean under current conditions.
However, concentrations of these chemicals were comparable to levels found normally in seawater;
high salinity is present at the wells near the ocean. Future worst case conditions, under the health-
protective assumption that the LNAPL and dissolved phase groundwater were to migrate to the
ocean without any dilution or attenuation, were represented by selecting the maximum detected
chemical level for any well for both human and ecological receptors.

Under current conditions, none of the dissolved phase groundwater COPCs except arsenic and
mercury were found in sufficient concentration in the wells located nearest to the Pacific Ocean to
pose a potential human health threat to recreational users of the ocean. Arsenic and mercury levels
exceeded their respective RBSLs that were derived from Ambient Water Quality Criteria (AWQC)
based on fish consumption. However, the arsenic and mercury levels were considered within range
of naturally occurring levels in seawater.

The monitoring data and visual observations indicate the LNAPL has not migrated to the Pacific
Ocean to date, nor is it likely to in the future. LNAPL migration to the ocean in the future is unlikely
due to the flat groundwater gradient; high residual water saturation in the vadose zone that is
maintained by tidal fluctuations; and monitoring observations that the plume is stable. In the
unlikely event that the LNAPL plume were to reach the ocean and create a sheen, a potential
chemical and physical hazard to breeding birds may be created. Therefore, a plume stability
evaluation program has been implemented (Chevron, 1997).
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Current and future on-site workers could potentially be exposed to volatile chemicals released from

the LNAPL into indoor air. These exposures will be addressed in a separate report which evaluates

an industrial worker scenario using a worst-case indoor air scenario for buildings at the Refinery.

There are no identified ecological health threats from the hydrocarbon plume. The following

summarizes the results of this refined CSM:

Receptor Type of COPCs Pathway Risk Action
Current Conditions
On-site Indoor Worker Groundwater- Inhalation Potential exposure to Tier II On-site
Semivolatile, chemicals in groundwater Industrial Worker
Nonvolatile and LNAPL Risk Assessment
LNAPL -Volatile, (In Progress)
Semivolatile, None
Off-site Worker Nonvolatile Inhalation Insignificant exposure
Soil -Volatile, None
Recreational User Semivolatile, Dermal, Insignificant exposure
Nonvolatile Ingestion
None
Organisms in Ocean; Pelagic Uptake Insignificant exposure
Birds and Shorebirds
None
Terrestrial Birds and Mammals Inhalation Insignificant exposure
Future Conditions
On-site Indoor Worker Groundwater- Inhalation Potential exposure to Tier II On-site
Semivolatile, chemicals in groundwater Industrial Worker
Nonvolatile and LNAPL Risk Assessment
LNAPL -Volatile, (In Progress)
Semivolatile,
Nonvolatile
Off-site Worker Soil -Volatile, Inhalation Insignificant exposure None
Semivolatile,
Nonvolatile
Construction Worker Inhalation, Potential exposure to Institutional
Dermal, chemicals in groundwater Controls
Ingestion and LNAPL
Recreational User Dermal Potentially significant Plume Stability
Ingestion exposure; contingent upon Evaluation
plume migration Program
Organisms in Ocean; Pelagic Uptake Potentially significant Plume Stability
Birds and Shorebirds exposure; contingent upon Evaluation
plume migration Program
Terrestrial Birds and Mammals Inhalation Potentially significant Plume Stability
exposure; contingent upon Evaluation
plume migration Program
20
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6.0 SUMMARY AND CONCLUSIONS

This report summarizes the results of an investigation to evaluate concentrations of, and human
health and ecologic risks associated with, organic and inorganic constituents dissolved in
groundwaterin the Backyards Area of the Chevron Hawaii Refinery, Kapolei, Oahu, Hawaii. The
field work for the investigation was conducted in June, 1996 by groundwater sampling and analysis
using existing wells at the Refinery. The human health and ecological risk assessment evaluated
LNAPL and chemically impacted soil, as well as dissolved phase constituents.

The June 1996 sampling was the first systematic assessment of dissolved phase groundwater
constituentsin the Backyards Area of the Refinery, and therefore constitutes a baseline assessment
of Refinery groundwater conditions. As a baseline assessment, extensive lists of chemical
pararneters and monitoring wells were evaluated. Data from the June 1996 sampling reveal chemical
trends, and target wells and chemical constituents for future investigation and monitoring. The
results from this investigation have been used to develop a Plume-Wide Groundwater Monitoring
Program (PGMP), which has been submitted to and approved by the EPA (Chevron, 1997).

6.1 LNAPL

LNAPL was found in three of the wells (D6-R34,D7-15 and D7-33) sampled. Of these three wells,
the presence of LNAPL at well D6-R34 was anticipated based on previous LNAPL delineation and
periodic visual monitoring. At wells D7-15 and D7-33, LNAPL has not previously been observed.
The LNAPL was observed to enter wells D7-15 and D7-33 during well purging. The presence of
the LNAPL at wells D7-15 and D7-33 indicates a small localized area with a thin accumulation of
LNAPL floating on the groundwater table.

The LNAPL in this area appears to be physically separated from other Refinery Backyards Area
LNAPL to the north. Several un-impacted wells are visually monitored on a monthly basis between
the D7-15 and D7-33 area and the LNAPL area to the north, including: D6-55; D7-53; D7-52; and
D7-34 (Figure 5). Due to the presence of LNAPL in this area, wells D7-51 and D8-50 have been
added as visual monitoring wells in the PGMP. Following the discovery of this LNAPL area,
Chevron performed additional visual monitoring of all wells in the vicinity, and LNAPL was not
observed in any other wells in the vicinity.
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The presence of LNAPL in this area is believed to be responsible for the relatively higher
concentrations of dissolved phase constituents found in wells located along the south profile.

6.2  DISSOLVED PHASE CONSTITUENTS

The primary organic constituents observed in the dissolved phase data are BTEX and PAH
compounds. BTEX and PAH compounds were not detected in either the upgradientor cross gradient
background wells. No other VOCs and SVOCs have been detected at any of the wells included in
this investigation at concentrations in excess of laboratory PQLs, except for bis (2 ethylhexyl)
phthalate, a commonly observed laboratory cross-contaminant. The organic compound data do not
indicate the presence of constituents unrelated to LNAPL (such as chlorinated solvents) that
potentially could have been due to the SWMU's described in the RCRA facilities investigations. The
data from this investigation provide additional data to indicate that no further action, including
groundwater monitoring, is necessary with respect to SWMUSs located in the Backyards Area.

The data indicate that the concentrations of the organic constituents that were detected attenuate
rapidly in a downgradient direction. This is clearly evident in the data from the north and central
profiles. The south profile wells exhibit higher constituent concentrations, which is consistent with
the presence of the LNAPL found in the D7-15 and D7-33 area. Data from wells D7-51 and D8-50
indicate that organic constituent concentrations also attenuate in a downgradient direction from this
area.

The priority pollutant metals results indicate that metals are not constituents of concern at most of
the wells sampled. With the exception of well D7-34, metals concentrations observed were within
the range of concentrationstypical of background conditions, considering the groundwater salinity.
Metals concentrations observed at well D7-34 are considerably higher than background well
concentrations, or the concentrations observed at all other Backyards Area wells. This suggests the
presence of a localized metals impact area. The metals concentrationsin this area appear to attenuate
rapidly in a downgradient direction, based on the data from well D7-15.

Intrinsic biodegradation monitoring parameters reveal trends indicative of on-going in-situ
biodegradation of dissolved constituents from the LNAPL. The trends are most apparent in the
sulfate, dissolved oxygen and oxidation reduction potential data, all of which increase in
concentration with distance downgradient from the LNAPL. The trends are also most evident when
the Backyards Area well data are compared to data from off-site wells, and the trends are more
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clearly apparent in the data from the north and central profiles. The south profile data are believed
to be influenced by the presence of LNAPL in the D7-15 and D7-33 area. The pH and nitrogen data
suggest a similar, less well defined trend.

Superimposed on the inorganic data is the trend of increased salinity with proximity to the ocean.
The salinity trend is clearly evident in the TDS and chloride data.

6.3 RISK ASSESSMENT SUMMARY

Under current conditions, none of the dissolved phase groundwater COPCs except arsenic and
mercury were found in sufficient concentration in the wells located nearest to the Pacific Ocean to
pose a potential human health threat to recreational users of the ocean. Arsenic and mercury levels
exceeded their respective RBSLs that were derived from AWQC based on fish consumption.
However, the arsenic and mercury levels were considered within range of naturally occurring levels
in seawater; high salinity is present at the wells near the ocean.

Monitoring data and visual observations indicate the LNAPL has not migrated to the Pacific Ocean.
LNAPL migration to the ocean in the future is unlikely due to the flat groundwater gradient, high
residual water saturation of the vadose zone due to tidal fluctuations, and monitoring observations
that the plume is stable.

Current and future on-site workers could potentially be exposed to volatile chemicals released from
the LNAPL into indoor air. These exposures will be addressed in a separate report which evaluates
an industrial worker scenario using a worst-case indoor air scenario for buildings at the Refinery.
There are no identified ecological health threats from the hydrocarbon plume.

6.4 FUTURE MONITORING

The data from this investigation were developed by sampling and analysis of 19 wells in the
Backyards Area during June 1996. The data from the June 1996 provide a baseline set of data for
comparison with future sampling events. Based on the data from this investigation, a reduced
number of wells and monitoring parameters would be effective for future monitoring. The additional

monitoring recommendations have been implemented through the PGMP.
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6.4.1 Visual LNAPL Monitoring

The objective of the visual monitoring is to evaluate data trends that will provide indications of
LNAPL plume stability or migration. Visual monitoring is an on-going program formally
established in August 1995 in the Backyards Area. Visual monitoring in the Backyards Area was
expanded during July 1996 and again following completion of the offsite assessment investigations
to include additional wells around the perimeter of the Refinery.

No evidence of LNAPL plume migration has been observed, and the data to date provide positive
evidence of LNAPL plume stability.

The visual monitoring wells in the Backyards Area are shown on Figure 5. The visual monitoring
parameters include physical observation of groundwater and LNAPL levels within the monitoring

well using an interface probe.

The data from the historic Backyards Area visual monitoring and from all other perimeter areas have
shown evidence that the LNAPL plume is stable. Monitoring is recommended to be performed on
a quarterly basis, and the data will be reviewed annually to evaluate whether wells should be added
or deleted from the program. All visual monitoring is scheduled to be performed during low tide
periods when the potential to observe LNAPL in the wells is greatest.

6.4.2 Dissolved Phase Groundwater Monitoring

The objectives of groundwater monitoring for dissolved phase indicator parameters include the
following: 1) to provide early identification of dissolved phase constituents at the LNAPL plume
perimeter; and 2) to document trends in constituent concentrations. The conclusions from the
dissolved phase data evaluation to date are that dissolved phase impacts attenuate rapidly
downgradient and cross gradient of the LNAPL plume, and that the primary constituents of concern
include BTEX, and locally specified PAHs. Elevated priority pollutant metals concentrations were
not found, except at well D7-34 in the Backyards Area.

The recommended dissolved phase monitoring points in the Backyards Area include a total of 4
wells. All wells selected are outside of the LNAPL plume. The Backyards Area will be monitored
by wells D8-50,D7-34, C6-58 and C4-76. All selected wells are to be monitored for BTEX. BTEX
has been selected due to solubility and mobility considerations, to provide for detection of migration
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or stability. A short list of specified PAHs including naphthalene, 1-methylnaphthalene and 2-
methylnaphthalene is additionally recommended for Well D8-50.

Priority pollutant metals are not recommended for further monitoring because metals are considered
to be poor indicator parameters for plume monitoring due to low mobility, and because of the general
low concentrations of metals detected. At well D7-34, metals concentrations indicated a localized
area of concern. An additional sampling event for metals at this well is planned to verify the

previous results.

Monitoring is recommended to be completed on a semiannual basis during 1997, after which the
program will be reviewed and evaluated for the monitoring frequency, the selection of monitoring
wells, and parameters.

6.4.3 Intrinsic Biodegradation Monitoring

The objective of monitoring for intrinsic biodegradation parameters throughout the plume is to
continue trending of removal of hydrocarbons by natural attenuation processes. The initial plume-
wide remediation by natural attenuation (RNA) monitoring results indicated that intrinsic
biodegradationis occurring throughout the plume, although indicator parameters vary from location
to location.

To perform this characterization, it is necessary to compare indicator parameter concentrations
between areas within the LNAPL plume to areas outside of the LNAPL plume. The intrinsic
biodegradation compounds for which data will be collected include dissolved oxygen, oxidation-
reduction potential, pH, electrical conductivity, temperature, alkalinity, nitrate, sulfate, and ferrous
iron. Measurement of these parameters will provide the data needed to evaluate the effectiveness
of intrinsic biodegradation as a component of RNA of the dissolved hydrocarbon impacts.

Recommended intrinsic biodegradation monitoring points include 4 wells in the Backyards Area.
The well coverage has been selected to provide wells inside and outside of the LNAPL plume. The
Backyards Area will be monitored by wells C4-66 and well D6-08 for inside the LNAPL plume, and
wells B4-61 and C6-58 as wells outside of the LNAPL plume. A replacement well for C4-66 may
need to be established due to planned recovery operations at that well.
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The ongoing intrinsic biodegradation parameters to be collected include dissolved oxygen,
oxidation-reduction potential, pH, bicarbonate alkalinity, sulfate, nitrate, and ferrous iron.
Temperature and electrical conductivity (EC) should continue to be collected as part of purging of
the monitoring wells; however, these data do not appear useful to evaluate intrinsic biodegradation.
Ferrous iron and nitrate should be retained for at least one additional monitoring period; however,
based on existing data, these parameters are expected to indicate only localized trends and will be
discontinued in areas where trends are not observed. A trial data collection (one monitoring event)

is planned for dissolved carbon dioxide and manganese.

Moritoring for intrinsic biodegradation parameters will be performed semiannually during 1997 to
establish background conditions and data trends. Following this monitoring, the program should be
reevaluated, and the monitoring frequency reduced or eliminated.
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TABLE 1
SUMMARY OF GROUNDWATER SAMPLES AND CHEMICAL ANALYSES
DISSOLVED PHASE INVESTIGATION - JUNE 1996
Chevron Hawaii Refinery
Kapolei, Oahu, Hawaii

Page 1 of 2
Profile Sample Sample ID BTEX VYOCs PAHs SVOCs Metals Intrinsic Salinity
Location EPA EPA 8260 EPA 8270 EPA 8270 EPA 6000/7000 Parameters ) Parameters @
~ 8260 SIM
C4-76 C4-76 X X X X X X
North -
Duplicate of B8-D2 X X X X X X
C4-76
B4-61 B4-61 X X X X X
A3-62 A3-62 X X X X X
D6-R34 D6-R34 X X X X X X
Central C6-R36 C6-R36 X X X X X
Duplicate of B8-D1 X X X X X
C6-R36
C6-R37 C6-R37 X X X X X
C6-56 C6-R56 X X X X X X
D7-34 D7-34 X X X X X X
South D7-15 D7-15 X X X X X
D7-33 D7-33 X X X X X
D7-51 D7-51 X X X X X
Background C2-64 C2-64 X X X X X X
13-67 13-67 X X X X X X
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TABLE 1
SUMMARY OF GROUNDWATER SAMPLES AND CHEMICAL ANALYSES
DISSOLVED PHASE INVESTIGATION - JUNE 1996
Chevron Hawaii Refinery
Kapolei, Oahu, Hawaii

Page 2 of 2
Profile Sample Sample ID BTEX VOCs PAHSs SVOCs Metals Intrinsic Salinity
Location EPA EPA 8260 EPA 8270 EPA 8270 EPA 6000/7000 Parameters (" Parameters @
8260 SIM
Additional C3-65 C3-65 X X X X X X
Wells
B5-R08 B5-R08 X X X X X X
C6-R04 C6-R04 X X X X X X
C6-58 C6-58 X X X X X
D8-48 D8-48 X X X X X X
C7-54 C7-54 X X X X X X
D8-50 D8-50 X X X X X X
N/A Travel Blank TBS X
N/A Equipment EBS X X X
Blank
Notes:
Additional wells = Near locations of potential source areas identified in the RCRA Facilities Investigation Report by Engineering Sciences, Inc.,
November 1993
BTEX = Benzene, toluene, ethylbenzene, and total xylenes
EPA = U.S. Environmental Protection Agency test method
Metals = Select metals include arsenic, cadmium, lead, mercury, nickel, and vanadium
N/A = Not applicable
PAHs = Polynuclear aromatics hydrocarbons
SVOCs = Semi-volatile organic compounds
TBS = Travel blank sample
VOCs = Volatile organic compounds
SIM = Selected ion monitoring
1 = Intrinsic parameters include alkalinity (EPA Method 310.2), nitrate (EPA Method 353.2), sulfate (EPA Method 375.4), ferrous iron
(EPA Method 200.7), and field parameters (pH, temperature, conductivity, dissolved oxygen, and oxidation-reduction potential).
2 = Salinity parameters include total dissolved solids (EPA Method 160.1) and chloride (EPA Method 300.0/325.3).
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TABLE 2
SUMMARY OF FINAL WELL PARAMETERS
DISSOLVED PHASE INVESTIGATION - JUNE 1996
Chevron Hawaii Refinery
Kapolei, Oahu, Hawaii

Page 1 of 2
Volume Eletrical Dissolved Oxidation-
Well Date Purged pH Conductivity Oxygen Temperature Reduction
Purged (gallons) (mO/cm) (mg/L) °O Potential
(mV)
North Profile
C4-76 6/24/96 16 7.9 4.25 0.11 30.1 -317
B4-61 6/21/96 18 6.89 2.73 0.23 324 -078
A3-62 6/19/96 15 7.42 15.49 0.69 274 +117
Central Profile
D6-R34 6/21/96 130 6.96 13.12 0.38 29.0 -295
C6-R36 6/21/96 130 6.88 12.13 0.08 28.8 -027
C6-R37 6/20/96 120 7.03 13.20 0.09 29.6 -015
C6-56 6/19/96 15 7.36 15.53 0.26 28.7 +063
South Profile
D7-34 6/21/96 I.5 7.74 1.8 0.03 31.7 -100
D7-15 6/21/96 17 6.98 12.6 N.M. 293 -363
D7-33 6/20/96 3 7.04 23 0.22 29.7 -303
D7-51 6/19/96 15 6.97 19.6 0.00 27.7 -381
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SUMMARY OF FINAL WELL PARAMETERS

TABLE 2

DISSOLVED PHASE INVESTIGATION - JUNE 1996

Chevron Hawaii Refinery
Kapolei, Oahu, Hawaii

Page 2 of 2
| Volume Eletrical Dissolved Oxidation-
Well Date Purged pH Conductivity Oxygen Temperature Reduction
Purged (gallons) (mU/cm) (mg/L) O Potential
(mV)
Background Wells
C2-64 6/20/96 15 7.08 9.83 0.55 28.2 -062
[3-67 6/21/96 18 6.76 2.6 1.1 27.7 -078
Additional Wells
C3-65 6/24/96 14 7.46 4.56 0.15 28.8 +053
B5-R08 6/24/96 100 7.33 13.2 0.19 28.8 -042
C6-R04 6/21/96 100 7.05 11.31 0.25 30.0 +054
C6-58 6/19/96 15 6.82 17.2 0.31 28.8 -232
D8-48 6/19/96 18 6.92 16.6 0.34 27.9 -088
C7-54 6/19/96 16 7.19 26.9 0.13 27.8 -110
D8-50 6/19/96 16 7.40 15.4 0.35 27.8 +371
Notes:
mO/cm = micromho per centimeter (x1000)
mV = milli volts
N.M. = not measured
mg/L = milligrams per liter

DAMES & MOORE

Dissolved oxygen data collected as percent saturation, and converted to milligrams per liter in accordance with tables of temperature and salinity
provided by the equipment manufacturer
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SUMMARY OF DETECTED COMPOUNDS

TABL.

DISSOLVED PHASE INVESTIGATION - JUNE 1996
CHEVRON HAWAII REFINERY

Pagc 1of3
NORTH PROFILE CENTRAL PROFILE
LOCATION C3-65 C4-76 C4-76 B4-61 A3-62 D6-R34 C6-36 C6-36
DATE 06/24/96 06/24/96 06/24/96 06121/96 06720196 06721196 06721196 0621196
QA DUPLICATE DUPLICATE
ANALYTE UNITS
YOCs
HYLBENZENE ug/L - - - - - 5.8 - -
P-XYLENE ug/L - - - - - - - -
XYLENE ug/L - - - - - - - -
)LUENE up/L - - - - - - - -
SVOCs
AETHYLNAPHTHALENE ug/L - - - - - 20, - -
ENAPHTHENE ug/L - 12 9.8 - - 29 - -
ENAPHTHYLENE ug/L - 1.7 1.6 - - 0.36 - -
ITHRACENE ug/L. - 0.58 0.35 - - 0.22 - -
NZO(A)ANTHRACENE ug/L - - - - - - - -
NZO(A)PYRENE ug/L. - - - - - - - -
NZO(B)FLUORANTHENE ug/L - - - - - - - -
NZO(G,H,NPERYLENE ug/L - - - - - - - -
S(2-ETHYLHEXYL)PHTHALATE ug/L - - - - - 340 E}IQ - -
IRYSENE ug/L - - - - - 0.26 - -
BENZ(A,H)ANTHRACENE ug/L - - - - - - - -
UORANTHENE ug/L - - - - - - - -
UORENE ug/L - 1.3 1.2 - - 1.2 - -
DENO(1,2,3-CD)PYRENE ug/L - - - - - - - -
\PHTHALENE ug/L - s 44 - - 10 i - -
[ENANTHRENE vp/L. - 0.27 0.23 - - 032 - -
RENE ug/l - 0.17 0.16 - - 0.66 0.13 0.11
METALS
'SENIC, TOTAL mg/L. - - - 0.032 - - - -
[ROMIUM, TOTAL mg/L. - - - 0.033 0.012 - - -
AD, TOTAL mg/L - - - - - - - -
iIRCURY, TOTAL mg/L - - - - - - - -
CKEL, TOTAL mg/L - - - - - - - -
\NADIUM, TOTAL mg/L. - - - - - - - -
INTRINSIC PARAMETERS
KALINITY, TOTAL (AS CACO3) mg/L. 320 130 330 1100 460 720 570 610
[LORIDE mg/L 1000 900 1000 1300 5000 1600 3700 3700
RROUS IRON mg/L -- .- .- 0.6 .- 0.8 1.4 1.3
TRATE-NITRITE-NITROGEN mg/L 0.27 0.14 0.15 0.020 BPQ 0.21 0.030 BJQ 0.042 BUQ 0.040  BUQ
LFATE mg/L 250 120 120 180 730 1. 200 220
)TAL DISSOLVED SOLIDS mg/L 2000 2400 2700 3100 8900 3200 5800 6000
10/24/964,06 PMCHVPHASE.XLS Page 1

Data Validation Notes: See Atftached Key




TABL.

SUMMARY OF DETECTED COMPOUNDS
DISSOLVED PHASE INVESTIGATION - JUNE 1996

CHEVRON HAWAII REFINERY

Page2 of 3
CENTRAL PROFILE CENTRAL - ADDITIONAL WELLS SOUTH PROFILE
LOCATION C6-R37 Cé6-56 Cé6-R04 BS-R08 C6-58 C1-54 D7-34 D7-18
DATE 06/20/96 06720196 06/21/96 0624196 0612096 06720196 06721196 06721196
QA
ANALYTE UNITS
VOCs
HYLBENZENE ug/L - - - - - - - 54
-XYLENE ug/L - - - - - - - 180
CYLENE ug/L - - - - - - - 120
LUENE ug/l, - - - - - - - ss
SVOCs
[ETHYLNAPHTHALENE ug/L - - - - - - - -
ENAPHTHENE ug/L - - - - - - - 6.9
ENAPHTHYLENE ug/L - - - - - - - 2.8
THRACENE ug/L - - - - - - - 0.9]
NZO(A)ANTHRACENE ug/L - - - - - - - 0.71
NZO(A)PYRENE ug/L - - - - - - - 0.59
NZO(B)FLUORANTHENE ug/L - - - - - - - 0.33
NZO(Q,H,)PERYLENE ug/L - - - - - - - 0.25
(2-ETHYLHEXYL)PHTHALATE ug/L - - - - - - - -
RYSENE uglL - - - - - - - 1.6
AENZ(A,H)ANTHRACENE ug/L - - - - - - - -
JORANTHENE ug/L - - - - - - - 0.2
JORENE ug/L - - - - - - - 8
)ENO(1,2,3-CD)PYRENE ug/lL - - - - - - - -
PHTHALENE ug/L - - - - - - - 460 m
ENANTHRENE ug/L - - - - - - - 15
RENE ug/L 0.12 - - 0.17 0.17 - - 1.9
METALS
SENIC, TOTAL mg/L - - - - - - 0.16 -
ROMIUM, TOTAL mg/L - - - - - - 033 -
\D, TOTAL mg/L - - - - - - 032 -
RCURY, TOTAL mg/L - - - 0.00033 - - 0.0026 -
'KEL, TOTAL mg/l - - - - - - 0.24 -
NADIUM, TOTAL mg/l. - - - - - - 0.24 -
INTRINSIC PARAMETERS
CALINITY, TOTAL (AS CACO3) mg/L 560 460 520 440 400 320 8700 820
JORIDE mg/L 4600 6700 3400 4000 5700 9800 4000 3200
ROUS IRON mg/L 0.7 .- .- 0.2 - .- 0.2 .-
RATE-NITRITE-NITROQEN mg/L 0.070 0.21 0.14 4.8 - 0.075 0.11 -
FATE mg/L 270 810 220 480 470 1400 1600 1300
[AL DISSOLVED SOLIDS mg/l 6900 11000 3600 7200 9000 15000 8200 6700
10/24/964.06 PMCHVPHASE.XLS Page 2

Data Validation Notes: See Attached Kev




SUMMARY OF DETECTED COMPOUNDS

TABL. o

DISSOLVED PH4SE INVESTIGATION - JUNE 1996
CHEVRON HAWAII REFINERY

Page 3 of 3
SOUTH PROFILEJ SOUTH - ADDITIONAL WELLS BACKROUND WELLS
LOCATION D7-33 D1-51 D8-50 D8-48 13-67 C2-64
DATE 0620196 06720196 06/20/96 0672096 06721196 0620196
QA
ANALYTE UNITS
VOCs
ETHYLBENZENE ug/L 9.5 - 9.7 - - -
M,P-XYLENE ug/L 140 - 94 - - -
O-XYLENE ug/lL 19 14 37 - - -
TOLUENE ug/l 6.2 - 12 - - -
SVOCs
2-METHYLNAPHTHALENE ug/L - - 15. - - -
ACENAPHTHENE ug/L 53 0.83 0.9 - - -
ACENAPHTHYLENE ug/L 1.8 0.15 0.26 - - -
ANTHRACENE ug/L 2.5 0.14 - - - -
BENZO(A)ANTHRACENE ug/L 34 - - - - -
BENZO(A)PYRENE ug/L 44 - - - - -
BENZO(B)FLUORANTHENE ug/L 27 - - - - -
BENZO(GO,H,)PERYLENE ug/L 3.2 - - - - -
BIS(2-ETHYLHEXYL)PHTHALATE ug/L - - - - - -
CHRYSENE uglL 9 - - - - -
DIBENZ(A,H)ANTHRACENE uglL 0.96 - - -~ - -
FLUORANTHENE ug/L 1.3 - - - - -
FLUORENE ug/L 5.3 0.8 1.1 - - -
INDENO(1,2,3-CD)PYRENE ug/L 0.84 - - - - -
NAPHTHALENE ug/L 5 m - 15 m - - -
PHENANTHRENE ug/L 4.1 0.21 0.38 - - -
PYRENE ug/L, 9 0.11 - - - -
METALS
ARSENIC, TOTAL mg/L - - - - - -
CHROMIUM, TOTAL mg/L 0.039 - - - - 0.028
LEAD, TOTAL mg/L - - - - - -
MERCURY, TOTAL mg/L - - - - - -
NICKEL, TOTAL mg/L - - - - - -
VANADIUM, TOTAL mg/L - -~ - - - -
INTRINSIC PARAMETERS
ALKALINITY, TOTAL (AS CACO3) mg/L 600 1000 860 430 360 1000
CHLORIDE mg/L 2900 6200 4300 5100 870 6300
FERROUS IRON mg/L -- -- -- -- .- 0.5
NITRATE-NITRITE-NITROGEN mg/L - - - 72 0.65 0030 BUQ
SULFATE mg/L 1300 1300 1500 2200 100 990
TOTAL DISSOLVED SOLIDS mg/L 7000 11000 8600 10000 2100 11000

10/24/964:08 PMCHVPHASE XLS
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TABLE 3
BACKYARDS AREA DISSOLVED PHASE INVESTIGATION
CHEVRON HAWAII REFINERY
KAPOLEIL OAHU, HAWAII

LABORATORY VALIDATION QUALIFIERS DEFINITIONS
Assigned by Analytical Laboratory
(appears in Tables to left of vertical bar)
Concentration exceeds linear calibration range. Carried over in the validation process as a “J” qualifier.
Not detected at or above the associated reporting limit.
Estimated concentration above laboratory method detection limit (MDL) but below laboratory quantitation limit. Carried over in the
validation process as a “J” qualifier.
Analyte was present in an associated blank.

Result from diluted sample.

DATA VALIDATION QUALIFIER DEFINITIONS
Assigned by Dames & Moore’s Data Review Team
(appears in Tables to right of vertical bar)

The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Carry over from laboratory “E” or “J”” qualifier, or the analyte was positively identified and the associated numerical value is the
approximate concentration of the analyte in the sample.

The analyte was not detected above the reported sample reporting limit. However, the réported reporting limit is approximate and may or
may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.

The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The

presence or absence of the analyte cannot be verified.
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TABLE 4
INTRINSIC PARAMETER DATA
DISSOLVED PHASE INVESTIGATION - JUNE 1996
Chevron Hawaii Refinery
Kapolei, Oahu, Hawaii

Page 1 of 2
Oxidation Total
Dissolved Reduction Ferrous Dissolved
Oxygen Temperature | Potential | Alkalinity Nitrate Sulfate Iron Chloride Solids
Well pH (mg/L) O (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
North Profile
C4-76 7.9 0.11 30.1 -317 330 0.14 120 ND 900 2,400
B4-61 6.89 0.23 32.4 -078 1,100 0.020 180 0.6 1,300 3,100
A3-62 7.42 0.69 27.4 +117 460 0.21 730 ND 5,000 8,900
Central Profile
D6-R34 6.96 0.38 29.0 -295 720( 0.030 11 0.8 1,600 3,200
C6-R36 6.88 0.08 28.8 -027 5701 0.042 200 1.4 3,700 5,800
C6-R37 7.03 0.09 29.6 -015 5601 0.070 270 0.7 4,600 6,900
C6-56 7.36 0.26 28.7 +063 460 0.21 810 ND 6,700 11,000
South Profile
D7-34 7.74 0.03 31.7 -100 8,700 0.11 1,600 0.2 4,000 8,200
D7-15 6.98 N.M. 293 -363 8201 <0.020 1,300 ND 3,200 6,700
D7-33 7.04 0.22 29.7 -303 600| <0.020 1,300 ND 2,900 7,000
D7-51 6.97 0.00 27.7 -381 1,000 <0.020 1,300 ND 6,200 11,000

DAMES & MOORE
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TABLE 4
INTRINSIC PARAMETER DATA
DISSOLVED PHASE INVESTIGATION - JUNE 1996
Chevron Hawaii Refinery
Kapolei, Oahu, Hawaii

Page 2 of 2
Oxidation Total
Dissolved Reduction Ferrous Dissolved
Oxygen Temperature | Potential | Alkalinity Nitrate Sulfate Iron Chloride Solids
Well pH (mg/L) O (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Background Wells
C2-64 7.08 0.55 28.2 -062 1,000 0.030 990 0.5 6,300 11,000
13-67 6.76 1.10 27.7 -078 360 0.65 100 ND 870 2,100
Additional Wells
C3-65 7.46 0.15 28.8 +053 320 0.27 250 ND 1,000 2,00J0
B5-R08 7.33 0.19 28.8 -042 440 4.8 480 0.2 4,000 7,200
C6-R04 7.05 0.25 30.0 +054 520 0.14 220 ND 3,400 5,600
C6-58 6.82 0.31 28.8 -232 400 <0.020 470 ND 5,700 9,000
D8-48 6.92 0.34 27.9 -088 430 7.2 2,200 ND 5,100 10,000
C7-54 7.19 0.13 27.8 -110 320{ 0.075 1,400 ND 9,800 15,000
D8-50 7.40 0.35 27.8 +371 860] <0.020 1,500 ND 4,300 8,600
Notes:
mV = milli volts
N.M. = not measured
mg/L = milligrams per liter

DAMES & MOORE

(97HON-464t4.wpd:16000-533-7106-037)



TABLE 5
INTRINSIC BIODEGRADATION PARAMETERS

Offsite Parcels
Kapolei, Oahu, Hawaii
Location G2-OWLo16 J8-HWL006 K7-EWL004
Analyte Units
Field Parameter
pH 7.13 6.91 7.08
Electrical Conductivity mOU/cm 1,560 1,530 3,630
Temperature °C 277 29.3 283
Dissolved Oxygen mg/L 3.45 0.22 4.63
Oxidation-Reduction Potential mV 041 1595 102
Laboratory Parameters
Bicarbonate Alkalinity mg/L 450 550 550
Sulfate mg/L 380 310 210
Nitrogen mg/L 72 1.1 5.6
_F-c;rrous Iron mg/L <0.1 <0.10 <0.10
Chloride mg/L 2,200 1,800 1,200
‘_T—(;tal Dissolved Solids mg/L 4,400 4,400 3,200

Notes:

mOU/cm = micromho per centimeter

mV = milli volts

mg/L = milligrams per liter

°C = degrees centigrade

(97THON-006.tbl: 16000-543-7036-037) DAMES & MOORE
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Source Transport Mechanism Exposure Route Current Conditions Future Conditions
LNAPL On-site Worker Off-site Worker Recreational User [ On-site Worker Off-site Worker  Construction Worker Pacific Ocean
Release [~ — ~u Recreational User
v Y
Groundwater > " Flow . . Cl;ngesgg/n tOf . Incomplete incomplete Incomplete Incomplete Incomplete incomplete Incomplete
- ovemen > roundwater
Dermal Contact
| W/ Groundwater/ L Incomplete Incomplete Incomplete incomplete Incomplete Complete Incomplete
Saturated Soils
Inhalation of
»| Volatilization id VOCl:/lndoofr . Insignificant Incomplete Incomplete Complete Incomplete Incomplete incomplete
l > .
Air
15| Inhalation of Lo L N - Lo - N
VOCs/Outdoor b Insignificant Insignificant Insignificant Insignificant Insignificant Insignificant Insignificant
Air
Ingestion of . Incomplete Incomplete Incomplete (L) incomplete Incomplete Incomplete Complete* (L,D)
Fish/Shellfish Insignificant (D)
L] Discharge to Ingestion of Incomplete Incomplete (L) Incomplete Incomplete Incomplete Complete” (L,D)
__________ »| Ocean > Surface Water [™ Incomplete Insignificant (D)
D:rimaéfrcf)an;ct ~ Incomplete Incomplete Incomplete (L) Incomplete Incomplete Incomplete Complete* (L,D)
Water Insignificant (D)
Surface _ |Fugitive Dust ,| [nhalatonof | Incomplete Incomplete incomplete Insignificant Incomplete Complete Incomplete
Soils > | Emissions »| Particulates
l Inhalation of
Volatilization - Vaapt(l); - Incomplete Incomplete Incomplete incomplete Incomplete Incomplete Incomplete
Indoor Air
Inhalation of
Vapors o Insignificant Insignificant Insignificant Insignificant Insignificant Insignificant Insignificant
Outdoor Air
Incidental
> Ingestion ™ Incomplete Incomplete Incomplete Incomplete Incomplete Complete Incomplete
Dermal
» Contact incomplete Incomplete Incomplete Incomplete Incomplete Complete Incomplete
NOTES o) = Dissolved Phase
- — — Hypothetical transport; Plume “Insignificant™ refers fo complete exposure pathways that
appears stable. are not expected to significantly contribute to overall site

©_ Conlingent pon migraton of pume. ks CONCEPTUAL SITE MODEL FOR HUMAN RECEPTORS
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Chevron Hawaii Refinery

DAMES & MOORE Kapolei, Oahu, Hawaii
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Current Conditions Future Conditions
Source Transport Mechanism  Exposure Route Agquatic Terrestrial Terrestrial Terrestrial Aquatic Terrestrial Terrestrial Terrestrial
LNAPL L _ _ _ Organisms Plants Birds Mammals” Organisms Plants Birds Mammals™
™1 Release 1
(] Y
Discharge Incomplet:
Groundwater T to Ocean | Uptake |- Inﬁgr:;:':a:t%) Incomplete - - Complete(L)* - - -
tnsignificant(D)
»| Uptake | (Incomplete Incomplete - - Insignificant(D)  Insignificant - -
Vapor
» Inhalation ™ - - Insignificant Insignificant - - Insignificant  Insignificant
»{ Uptake by Ingestion of -
Biota »™  Plants [™| Incomplete - incomplete incomplete Complete(L)* - Insignificant Incomplete
Insignificant(D)
Ingestion of e o . .
P invedebrates ™ | Incomplete - Insignificant Insignificant Complete(L) - Insignificant Incomplete
Insignificant(D)
Ingestion of
1 Birds > - - Incomplete Insignificant - - Insignificant  Insignificant
Fish and
> Shellfish incomplete - Incomplete Incomplete | Complete(L,D)*(Pr) - Insignificant(D)  Incomplete
ingestion
. r——J '
Soils » Uptake > - Incomplete - - - Insignificant - -
1 Ingestion - - Insignificant Insignificant - - Insignificant Insignificant
Dermal
P~ Contact - - - Insignificant  Insignificant - - Insignificant  Insignificant
from Soils
Inhalation of
- Particulate/ - - - Insignificant  Insignificant - - Insignificant  Insignificant
Vapors
NOTES
Hypothetical transport; Plume appears stable. (1) Mongoose is the only mammalian wildlife. (Pr) Predator (e.g. Pelagic birds & shore birds;
o . *  Contingent upon migration of plume. aquatic organisms feeding high on the
Insignificant" refers to complete exposure pathways L) LNAPL ph food chain)
that are not expected to significantly contribute to (&) LA phase.
overall site risks. (D) Dissolved phase.

CONCEPTUAL SITE MODEL FOR ECOLOGICAL RECEPTORS
Backyards Area Refined CSM

ined
DAMES & MOORE O anlan Oay. Hiwrey

A DAMES & MOORE GROUP COMPANY 16000-542-5405-158 maj A5405A_A 8/11/97 FIGURE 12
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SUMMARY OF ANALYTICAL RESULTS



ANALYTICAL RESULTS - VOLATILES
DISSOLVED PHASE INVESTIGATION - JUNE 1996

CHEVRON HAWAII REFINERY

Page 1 of 4
NORTH PROFILE CENTRAL PROFILE
LOCATION C3-65 C4-76 C4-76 B4-61 A3-62 D6-R34 C6-R36 C6-R36
DATE 06/24/96 06/24/96 06/24/96 06/21/96 06/20/96 06/21/96 06/21/96 06/21/96
QA DUPLICATE DUPLICATE
ANALYTE UNITS
-TRICHLOROETHANE ug/L <S <S <s - - <s - -
,2-TETRACHLOROETHANE ug/L <5 <5 <s - - <5 - .
-TRICHLOROETHANE ug/L <5 <$ <5 - - <s - -
JICHLOROETHANE ug/L <5 2.2 JQ 2.1 JQ - - <5 - -
JICHLOROETHENE ug/L <$ <5 <$ - - <5 - -
JICHLOROETHANE ug/L <5 <$ <5 - - <5 - -
JICHLOROPROPANE ug/L <5 <s <s - - <s - -
'TANONE ug/L <10 <10 <10 - - <10 - -
[LOROETHYLVINYLETHER ug/L <20 <20 <20 - - <20 - -
XANONE ug/L <10 <10 <10 - - <10 - -
“THYL-2-PENTANONE ug/L <10 <10 <10 - - <10 - -
TONE ug/L <10 719 JUz 43 JUz - - 4.8 IBjUz - -
ZENE ug/L <5 <5 <5 <5 <5 <5 <5 <5
MODICHLOROMETHANE ug/L <5 <s <s - - <5 - -
MOFORM ug/L <5 <5 <S - - <5 - -
MOMETHANE ug/L <5 <5 <5 - - <5 - --
BON DISULFIDE ug/L <5 <s <5 - - 2.2 JHQ - -
BON TETRACHLORIDE ug/LL <5 <5 <5 - - <$ - -
OROBENZENE ug/L <5 <$ <5 - - <5 - -
OROETHANE ug/L <5 <5 <5 - - <5 - -
OROFORM ug/L <5 <S <s - - <5 - -
OROMETHANE ug/L <5 <5 <5 - - <$ - -
[,2-DICHLOROETHENE ug/L <5 <5 <s - - <5 - -
1,3-DICHLOROPROPENE ug/L <5 <5 <5 - - <$ - -
'OMOCHLOROMETHANE ug/L. <5 <$ <5 - - <s - -
YLBENZENE ug/L <5 1.4 HQ 1.3 JQ <5 <5 5.8 <S5 <5
XYLENE ug/L <5 <5 <5 <s <5 <s <5 <s
HYLENE CHLORIDE ug/L <5 <5 <5 - - <s - -
‘LENE ug/L <5 26 JJQ 2.1 HQ <5 <5 <5 <5 <5
RENE ug/L <5 <$ <5 - - <5 - -
RACHLOROETHENE ug/L <5 <s <$ - - <5 - -
JENE ug/L <5 <5 <5 <5 <5 <5 <5 <5
NS-1,2-DICHLOROETHENE ug/L <S <5 <5 - - <5 - -
NS-1,3-DICHLOROPROPENE ug/L <$ <s <$ - - <5 - -
'HLOROETHENE ug/L <5 <s <5 -- - <5 - --
"HLOROFLUOROMETHANE ug/L <5 < <5 - - <5 - -
L ACETATE ug/L <10 <10 <10 - - <10 - -
L. CHLORIDE ug/L <5 <5 <5 - -~ <s - -
NCHLOROBENZENE ug/L <5 <$ <5 - - <5 - -
HCHLOROBENZENE ug/L <5 <s <s - - 3 - -
NCHLOROBENZENE uﬁ/l“ <5 <5 <5 - -~ <5 - -
10/24/9612:20 PMCHVPHASE XLS Page 1




ANALYTICAL RESULTS - VOLATILES

DISSOLVED PHASE INVESTIGATION - JUNE 1996

CHEVRON HAWAII REFINERY

Page 2 of 4
CENTRAL PROFILE CENTRAL - ADDITIONAL WELLS SOUTH
LOCATION C6-R37 C6-56 C6-R04 B5-R08 C6-58 C1-54 D7-34
DATE 06/20/96 06/20/96 06/21/96 06/24/96 06/20/96 06/20/96 06/21/96
QA
ANALYTE UNITS

1,1,I-TRICHLOROETHANE ug/L - - <5 <5.0 - <5 <5
1,1,2,2-TETRACHLOROETHANE ug/L - - <5 <5.0 - <5 <5
1,1,2-TRICHLOROETHANE ug/L - - <5 <5.0 - <5 <5
I,1-DICHLOROETHANE ug/L - - <5 <5.0 - <5 <5
1,1-DICHLOROETHENE ug/L - - <5 <5.0 - <5 <5
1,2-DICHLOROETHANE ug/L - - <5 <5.0 - <$ <5
1,2-DICHLOROPROPANE ug/L - - <5 <5.0 - <5 <5
2-BUTANONE ug/L, - - <10 <10. - <10 <10
2-CHLOROETHYLVINYLETHER ug/L - - <20 <20. - <20 <20
2-HEXANONE ug/lL - - <10 <10. - <10 <10
4-METHYL-2-PENTANONE ug/L - - <10 <10. -- <10 <10
ACETONE ug/L - - <10 <10. - 4.1 IBlUz <10
BENZENE ug/L <5 <5 <5 <5.0 <5 <5 <5
BROMODICHLOROMETHANE ug/L - - <5 <5.0 - <5 <5
BROMOFORM ug/L - - <5 <5.0 - <5 <5
BROMOMETHANE ug/L - - <5 <5.0 - <5 <5
CARBON DISULFIDE ug/L - - <5 <5.0 - <5 <5
CARBON TETRACHLORIDE ug/L - - <5 <5.0 - <5 <5
CHLOROBENZENE ug/L - - <5 <5.0 - <5 <5
CHLOROETHANE ug/L - - <5 <5.0 - <5 <5
CHLOROFORM ug/L - - <s <5.0 - <s <s
CHLOROMETHANE ug/L - - <5 <5.0 - <5 <5
CIS-1,2-DICHLOROETHENE ug/L - - <5 <5.0 - <5 <5
CIS-1,3-DICHLOROPROPENE ug/L - - <5 <5.0 - <5 <5
DIBROMOCHLOROMETHANE ug/L - - <5 <5.0 - <5 <5
ETHYLBENZENE ug/L <5 <5 <5 <5.0 <5 <5 <5
M,P-XYLENE ug/L <5 <5 <5 <5.0 <5 <5 <5
METHYLENE CHLORIDE ug/L - - <5 <5.0 - <5 <5
O-XYLENE ug/L <5 <5 <5 <5.0 <5 <5 <5
STYRENE ug/L - - <5 <5.0 - <5 <5
ITETRACHLOROETHENE ug/L - - <5 <5.0 - <5 <5
TOLUENE ug/L <5 <5 <5 <5.0 <5 <5 <5
TRANS-1,2-DICHLOROETHENE ug/L - - <5 <5.0 - <5 <5
TRANS-1,3-DICHLOROPROPENE ug/L - - <5 <5.0 - <5 <5
TRICHLOROETHENE ug/L - - <5 <5.0 - <5 <5
TRICHLOROFLUOROMETHANE ug/L - - <5 <5.0 - <5 <5
VINYL ACETATE ug/L - - <10 <10. - <10 <10
VINYL CHLORIDE ug/L - - <5 <5.0 - <5 <5
1,2-DICHLOROBENZENE ug/L - - <5 <5.0 - <5 <S5
1,3-DICHLOROBENZENE ug/L - - <5 <5.0 - <5 <5
1,4-DICHLOROBENZENE ui/L - - <5 <5.0 - <5 <5
10/24/964:09 PMCHVPHASE. XLS Page 2



ANALYTICAL RESULTS - VOLATILES
DISSOLVED PHASE INVESTIGATION - JUNE 1996

CHEVRON HAWAII REFINERY

Page 3 of 4
SOUTH PROFILE SOUTH - ADDITIONAL WELLS BACKROUND WELLS
LOCATION D7-15 D7-33 D7-51 D8-50 D8-48 13-67 C2-64
DATE 06/21/96 06/20/96 06/20/96 06/20/96 06/20/96 06/21/96 06/20/96
QA
ANALYTE UNITS
1,1,1-TRICHLOROETHANE ug/L. - - - <5 <5 <5 <5
1,1,2,2-TETRACHLOROETHANE ug/L - - - <5 <5 <5 <5
1,1,2-TRICHLOROETHANE ug/L. - - - <5 <5 <5 <5
1,1-DICHLOROETHANE ug/L - - - <5 <5 <5 24 JQ
1,1-DICHLOROETHENE ug/L - - - <5 <5 <5 23 JJQ
1,2-DICHLOROETHANE ug/L - - - <5 <5 <5 <5
1,2-DICHLOROPROPANE ug/L - - - <5 <5 <5 <S5
2-BUTANONE ug/lL - - - <10 <10 <10 <10
2-CHLOROETHYLVINYLETHER ug/L - - - <20 <20 <20 <20
2-HEXANONE ug/L - - - <10 <10 <10 <10
4-METHYL-2-PENTANONE ug/L - - - <10 <10 <10 <10
ACETONE ug/L - - - 6.1 JB|Uz <10 <10 <10
BENZENE ug/L 32 HQ <5 <5 <5 <5 <5 <5
BROMODICHLOROMETHANE ug/L - - - <5 <5 <5 <5
BROMOFORM ug/L - - - <5 <5 <5 <5
BROMOMETHANE ug/L - - - <5 <S5 <5 <5
CARBON DISULFIDE uglL - - - 1.5 nQ <5 <5 <5
CARBON TETRACHLORIDE ug/L - - - <5 <5 <5 <5
CHLOROBENZENE ug/L - - - <5 <5 <5 <5
CHLOROETHANE ug/L - - - <5 <5 <5 <5
CHLOROFORM ug/L - - - <5 <5 <5 <5
CHLOROMETHANE ug/L - - - <5 <5 <5 <5
CI18-1,2-DICHLOROETHENE ug/L, - - - <5 <5 <5 <5
CIS-1,3-DICHLOROPROPENE ug/L, - - - <5 <5 <5 <5
DIBROMOCHLOROMETHANE ug/L. - - - <5 <5 <5 <5
ETHYLBENZENE ug/L, 54 9.5 4.9 WQ 9.7 <5 <5 <5
M,P-XYLENE ug/L 180 140 37 JIQ 94 <5 <5 <5
METHYLENE CHLORIDE ug/L - - - <5 <5 <5 <5
O-XYLENE ug/L. 120 19 14 37 <5 <5 <5
STYRENE ug/lL -~ - - <5 <5 <5 <5
TETRACHLOROETHENE ug/L. - -- - <5 <5 <5 <5
TOLUENE ug/L 55 6.2 1.4 JQ 12 <5 <5 <5
TRANS-1,2-DICHLOROETHENE ug/L. - - - <5 <5 <5 <5
TRANS-1,3-DICHLOROPROPENE ug/L - - - <5 <5 <5 <5
TRICHLOROETHENE ug/L - - - <5 <5 <5 <5
TRICHLOROFLUOROMETHANE ug/L - - - <5 <5 <5 <5
VINYL ACETATE ug/L - - - <10 <10 <10 <10
VINYL CHLORIDE ug/L - - - <5 <5 <5 <5
1,2-DICHLOROBENZENE ug/L - - - <5 <5 <5 <5
1,3-DICHLOROBENZENE ug/L - - - <5 <5 <5 <5
1,4-DICHLOROBENZENE ug/L - - - <5 <5 <5 <5

10/24/961:53 PMCHVPHASE.XLS
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ANALYTICAL RESULTS - VOLATILES
DISSOLVED PHASE INVESTIGATION - JUNE 1996

CHEVRON HAWAII REFINERY

Page 4 of 4
LOCATION EBS-001 TBS-001 TBS-002 TBS-003 TBS-004
DATE 06/24/96 06/20/96 06/21/96 06/21/96 06/24/96
QA RINSATE TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK
ANALYTE UNITS BLANK
1,L,I-TRICHLOROETHANE ug/L - <5 <5 <5 <5
1,1,2,2-TETRACHLOROETHANE ug/L - <5 <5 <5 <5
1,1,2-TRICHLOROETHANE ug/L - <5 <5 <5 <5
1,I-DICHLOROETHANE ug/L - <5 <5 <5 <5
1,1-DICHLOROETHENE ug/L - <5 <5 <5 <5
1,2-DICHLOROETHANE ug/L - <5 <5 <5 <5
1,2-DICHLOROPROPANE ug/L - <5 <5 <5 <5
2-BUTANONE ug/L - <10 <10 <10 <10
2-CHLOROETHYLVINYLETHER ug/L - <20 <20 <20 <20
2-HEXANONE ug/L - <10 <10 <10 <10
4-METHYL-2-PENTANONE ug/L - <10 <10 <10 <10
ACETONE ug/L - 4.5 JB|Uz <10 53 JB[Uz 6.1 JBjUz
BENZENE ug/L <5 <5 <s <s <s
BROMODICHLOROMETHANE ug/L - <5 <5 <5 <5
BROMOFORM ug/L - <5 <5 <5 <5
BROMOMETHANE ug/L - <5 <5 <5 <5
. JCARBON DISULFIDE ug/L - <5 <5 <5 <5
CARBON TETRACHLORIDE ug/L. - <5 <5 <5 <5
CHLOROBENZENE ug/L - <5 <5 <5 <5
CHLOROETHANE ug/L - <5 <5 <5 <5
CHLOROFORM ug/L - <5 <5 <3 <5
CHLOROMETHANE ug/L - <5 <5 <5 <5
CIS-1,2-DICHLOROETHENE ug/L - <5 <5 <5 <5
CIS-1,3-DICHLOROPROPENE ug/L - <5 <5 <5 <5
DIBROMOCHLOROMETHANE ug/L - <5 <5 <5 <5
ETHYLBENZENE ug/L <5 <5 <5 <5 <5
M,P-XYLENE ug/L <5 <5 <5 <5 <5
METHYLENE CHLORIDE ug/L - <5 <5 <5 <5
O-XYLENE ug/L <s <5 <s <s <s
STYRENE ug/L - <S <5 <5 <5
TETRACHLOROETHENE ug/L - <5 <5 <5 <5
TOLUENE ug/L <5 <5 <5 <5 <5
TRANS-1,2-DICHLOROETHENE ug/L - <5 <5 <5 <5
TRANS-1,3-DICHLOROPROPENE ug/L - <5 <5 <5 <5
TRICHLOROETHENE ug/L. - <5 <5 <5 <5
TRICHLOROFLUOROMETHANE ug/L - <5 <5 <5 <5
VINYL ACETATE ug/L - <10 <10 <10 <10
VINYL CHLORIDE ug/L - <s < <s <s
1,2-DICHLOROBENZENE ug/L. - <5 <5 <5 <5
1,3-DICHLLOROBENZENE ug/L - <5 <5 <5 <5
1,4-DICHLOROBENZENE ug/L - <5 <5 <5 <5
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ANALYTICAL RESULTS - SVOCs
DISSOLVED PHASE INVESTIGATION - JUNE 1996
CHEVRON HAWAII REFINERY

Page 1 of 8
NORTH PROFILE CENTRAL PROFILE
LOCATION C3-65 C4-76 C4-76 B4-61 A3-62 D6-R34 C6-R36
DATE 06/24/96 06/24/96 06/24/96 06/21/96 06/20/96 06/21/96 06/21/96
QA DUPLICATE
ANALYTE UNITS
1,2,4-TRICHLOROBENZENE ug/L <10 <10 <10 - - <1l. -
1,2-DICHLOROBENZENE ug/L <10 <10 <10 - - <11 -
1,3-DICHLOROBENZENE ug/L <10 <10 <10 - - <11, -
1,4-DICHLOROBENZENE ug/L <10 <10 <10 - - <11, -
2,4,5-TRICHLOROPHENOL ug/L <10 <10 <10 - - <1l -
2,4,6-TRICHLOROPHENOL ug/l <10 <10 <10 - - <11, -
2,4-DICHLOROPHENOL ug/L <10 <10 <10 - - <1l -
2,4-DIMETHYLPHENOL ug/L <10 <10 <10 - - <11. -
2,4-DINITROPHENOL ug/L <50 <50 <50 - - <58. -
2,4-DINITROTOLUENE ug/L <10 <10 <10 - - <11, -
2,6-DINITROTOLUENE ug/L <10 <10 <10 - - <11. -
2-CHLORONAPHTHALENE ug/L <10 8.1 Q <10 - - <11. -
2-CHLOROPHENOL ug/L <10 <10 <10 - - <1l. -
2-METHYLNAPHTHALENE ug/L 7.8 JQ 6.9 nQ <10 - - 20. -
2-METHYLPHENOL ug/L <10 <10 <10 - - <1l -
2-NITROANILINE ug/L <50 <50 <50 - - <58. -
2-NITROPHENOL ug/L <10 <10 <10 - - <l1l. -
3,3-DICHLOROBENZIDINE ug/L <20 <20 <20 - - <22. -
3-NITROANILINE ug/L <50 <50 <50 - - <55. -
4,6-DINITRO-2-METHYLPHENOL ug/L <50 <50 <50 - - <5S. -
4-BROMOPHENYL-PHENYLETHER ug/L <10 <10 <10 - - <11. -
4-CHLORO-3-METHYLPHENOL ug/l. <20 <20 <20 - - <22. -
4-CHLOROANILINE ug/L <20 <20 <20 - - <22. -
4-CHLOROPHENYL-PHENYLETHER ug/L <10 <10 <10 - - <11. -
4-METHYLPHENOL ug/L <10 <10 <lo - - <11. -
4-NITROANILINE ug/L <20 <20 <20 - - <22. -
4-NITROPHENOL ug/L <50 <50 <50 - - <58. -
ACENAPHTHENE ug/L <0.1 12 9.8 <0.1 <0.1 29 <0.1
ACENAPHTHYLENE ug/L <0.1 1.7 1.6 <0.1 <0.1 0.36 <0.1
ANTHRACENE ug/L <0.1 0.58 0.35 <0.1 <0.1 0.22 <0.1
BENZO(A)ANTHRACENE ug/L <0.1 <0.1 <0.11 <0.1 <0.1 <0.1 <0.1
BENZO(A)PYRENE ug/L <0.1 <0.1 <0.11 <0.1 <0.1 <0.1 <0.1
BENZO(B)FLUORANTHENE ug/L <0.1 <0.1 <0.11 <0.1 <0.1 <0.1 <0.1
BENZO(G,H,I)PERYLENE ug/L <0.1 <0.1 <0.11 <0.1 <0.1 <0.1 <0.1
BENZO(K)FLUORANTHENE ug/L <0.1 <0.1 <0.11 <0.1 <0.1 <0.1 <0.1
BENZOIC ACID ug/L <50 <50 <50 - - <55. -
BENZYL ALCOHOL ug/L <20 <20 <20 - - <22. -
BIS(2-CHLOROETHOXY)METHANE ug/L <10 <10 <10 - - <11 -
BIS(2-CHLOROETHYL)ETHER ug/L <10 <10 <10 - - <1l -
BIS(2-CHLOROISOPROPYL)ETHER ug/L <10 <10 <10 - - <1l. -
BIS(2-ETHYLHEXYL)PHTHALATE ug/L 3.7 BQ 38 Q <10 - - 340 ENQ -
BUTYLBENZYLPHTHALATE ug/L <10 <10 <10 - - <1l -
CARBAZOLE ug/L <10 <10 <10 - - <l1. -
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ANALYTICAL RESULTS - SVOCs

DISSOLVED PHASE INVESTIGATION - JUNE 1996

CHEVRON HAWAII REFINERY

Page 2 of 8
CENTRAL PROFILE CENTRAL - ADDITIONAL WELLS
LOCATION C6-R36 C6-R37 C6-56 C6-R04 B5-R08 Co6-58 [ C7-54
DATE 06/21/96 06/20/96 06/20/96 06/21/96 06/24/96 06/20/96 06/20/96
QA| DUPLICATE
ANALYTE UNITS
1,2,4-TRICHLOROBENZENE ug/L = = = <10. <10 = <10,
1,2-DICHLOROBENZENE ug/L - - - <10. <10 - <10.
1,3-DICHLOROBENZENE ug/L - - - <10. <10 - <10.
1,4-DICHLOROBENZENE ug/L - - - <10. <10 - <10.
2,4,5-TRICHLOROPHENOL ug/L - - - <10. <10 - <10.
2,4,6-TRICHLOROPHENOL ug/L - - - <10. <10 - <10.
2,4-DICHLOROPHENOL ug/L - - - <10. <10 - <10.
2,4-DIMETHYLPHENOL ug/L - - - <10. <10 - <10.
2,4-DINITROPHENOL ug/L - - - <50. <50 - <50.
2,4-DINITROTOLUENE ug/L - - - <10. <10 - <10.
2,6-DINITROTOLUENE ug/L - - - <10. <10 - <10.
2-CHLORONAPHTHALENE ug/L - - - <10. <10 - <10.
2-CHLOROPHENOL ug/L - - - <10. <10 - <10.
2-METHYLNAPHTHALENE ug/L - - - <10. <10 - <10.
2-METHYLPHENOL ug/L - - - <10. <10 - <10.
2-NITROANILINE ug/L - - - <50. <30 - <50.
2-NITROPHENOL ug/L - - - <10. <10 - <10.
3,3 DICHLOROBENZIDINE ug/L - - - <20. <20 - <20.
3-NITROANILINE ug/L - - - <350. <50 - <50.
4,6-DINITRO-2-METHYLPHENOL ug/L - - - <50. <50 - <50.
4-BROMOPHENYL-PHENYLETHER ug/L - - - <10. <10 - <10.
4-CHLORO-3-METHYLPHENOL ug/L - - - <20. <20 - <20.
4-CHLOROANILINE ug/L - - - <20. <20 - <20.
4-CHLOROPHENYL-PHENYLETHER ug/L - - - <10. <10 - <10.
4-METHYLPHENOL ug/L - - - <10. <10 - <10.
4-NITROANILINE ug/L - - - <20. <20 - <20.
4-NITROPHENOL ug/L - -- - <30. <50 - <50.
ACENAPHTHENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ACENAPHTHYLENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ANTHRACENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BENZO(A)ANTHRACENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BENZO(A)PYRENE ug/L <0.1 <0.1 <0.1 <0.1 <0.] <0.1 <0.1
BENZO(B)FLUORANTHENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BENZO(G,H,)PERYLENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BENZO(K)FLUORANTHENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BENZOIC ACID ug/L - - -~ <50. <50 - <50.
BENZYL ALCOHOL ug/L - - - <20. <20 - <20.
BIS(2-CHLOROETHOXY)METHANE ug/L - - - <l10. <10 - <10.
BIS(2-CHLOROETHYL)ETHER ug/L - - - <l10. <10 - <10.
BIS(2-CHLOROISOPROPYL)ETHER ug/L - - - <l10. <10 - <10.
BIS(2-ETHYLHEXYL)PHTHALATE ug/L - - - <10. <10 - <10.
BUTYLBENZYLPHTHALATE ug/L - - - <10. <10 - <10.
CARBAZOLE ug/L - - ~ <10. <10 - <10.
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DISSOLVED PHASE INVESTIGATION - JUNE 1996

ANALYTICAL RESULTS - SVOCs

CHEVRON HAWAII REFINERY

Page Jof8
SOUTH PROFILE SOUTH - ADDITIONAL WELLS
LOCATION D7-34 D7-18 D7-33 D7-51 D8-50 D848
DATE 06/21/96 06/21/96 06/20/96 06/20/96 06/20/96 06/20/96
QA
ANALYTE UNITS
1,2,4-TRICHLOROBENZENE ug/L <10, - - - <10. <10.
1,2-DICHLOROBENZENE ug/L <10. - - - <l0. <l0.
1,3-DICHLOROBENZENE ug/L <10. - - - <10. <10.
1,4-DICHLOROBENZENE ug/L <10. - - - <10. <10.
2,4,5-TRICHLOROPHENOL ug/LL <10. - - - <10. <10.
2,4,6-TRICHLOROPHENOL ug/L <10. - - - <10. <10.
2,4-DICHLOROPHENOL ug/L <10. - - - <10. <10.
2,4-DIMETHYLPHENOL ug/L <10. - - - <10. <10.
2,4-DINITROPHENOL ug/L <51. - - - <51. <50.
2,4-DINITROTOLUENE ug/L <10. - - - <10. <10.
2,6-DINITROTOLUENE ug/L <10. - - - <10. <10.
2-CHLORONAPHTHALENE ug/L <10. - - - <10. <10.
2-CHLOROPHENOL ug/L <10. - - - <l0. <10.
2-METHYLNAPHTHALENE ug/L <10. - - - 15. <10.
2-METHYLPHENOL ug/L <10. - - - <10. <10.
2-NITROANILINE ug/L <51. - - - <51. <50.
2-NITROPHENOL ug/L <10. - - - <10. <10.
3,3'-DICHLOROBENZIDINE ug/L <20. - - - <20. <20.
3-NITROANILINE ug/L <51. - - - <51. <50.
4,6-DINITRO-2-METHYLPHENOL ug/L <51. - - - <5]. <50.
4-BROMOPHENYL-PHENYLETHER ug/L <10. - - - <10. <10.
4-CHLORO-3-METHYLPHENOL ug/L <20. - - - <20. <20.
4-CHLOROANILINE ug/L <20. - - - <20. <20.
4-CHLOROPHENYL-PHENYLETHER ug/L <10. - - - <10. <10.
4-METHYLPHENOL ug/L <10. - - - <l0. <10.
4-NITROANILINE ug/L <20. - - - <20. <20.
4-NITROPHENOL ug/L <51. - - - <51. <50.
ACENAPHTHENE ug/L. <0.1 6.9 53 0.83 09 <0.1
ACENAPHTHYLENE ug/L. <0.1 2.8 1.8 0.15 0.26 <0.1
ANTHRACENE ug/L. <0.1 091 2.5 0.14 <0.1 <0.1
BENZO(A)ANTHRACENE ug/L <0.1 0.71 34 <0.1 <0.1 <0.1
BENZO(A)PYRENE ug/L <0.1 0.59 44 <0.1 <0.1 <0.1
BENZO(B)FLUORANTHENE ug/L <0.1 033 2.7 <0.1 <0.1 <0.1
BENZO(G,H,)PERYLENE ug/L <0.1 0.25 3.2 <0.1 <0.1 <0.1
BENZO(K)FLUORANTHENE ug/L <0.1 <0.1 <0.51 <0.1 <0.1 <0.1
BENZOIC ACID ug/L <51. - - - <sl. <50.
BENZYL ALCOHOL ug/L <20. - - - <20. <20.
BIS(2-CHLOROETHOXY)METHANE ug/L <10. - - - <10. <10.
BIS(2-CHLOROETHYL)ETHER ug/L <10. - - - <10. <J0.
BIS(2-CHLOROISOPROPYL)ETHER ug/L <10. - - - <10. <10.
BIS(2-ETHYLHEXYL)PHTHALATE ug/L <10. - - - 35 JjQ <10.
BUTYLBENZYLPHTHALATE ug/L <10. - - - <10. <10.
CARBAZOLE ug/L <10. - —- - <10. <10.

10/24/964:13 PMCHVPHASE . XLS

Page 3



10/24/964:13 PMCHVPHASE. XLS

ANALYTICAL RESULTS - SVOCs

DISSOLVED PHASE INVESTIGATION - JUNE 1996

CHEVRON HAWAII REFINERY

Page 4 of 8
BACKROUND WELLS
LOCATION 13-67 C2-64 EBS-001
DATE 06/21/96 06/20/96 06/24/96
QA RINSTATE
ANALYTE UNITS BLANK
1,2,4-TRICHLOROBENZENE ug/L <10. <10. -
1,2-DICHLOROBENZENE ug/L <10. <10. -
1,3-DICHLOROBENZENE ug/L <1Q. <l0. -
1,4-DICHLOROBENZENE ug/L <10. <]0. -
2,4,5-TRICHLOROPHENOL ug/L <10. <10. -
2,4,6-TRICHLOROPHENOL ug/LL <10. <10. -
2,4-DICHLOROPHENOL ug/L <10. <10. -
2,4-DIMETHYLPHENOL ug/L <10. <]0. -
2,4-DINITROPHENOL ug/L <50. <50. -
2,4-DINITROTOLUENE ug/L <10. <]0. -
2,6-DINITROTOLUENE ug/L <10. <10. -
2-CHLORONAPHTHALENE ug/L <10. <10. -
2-CHLOROPHENOL ug/L <10. <10. -
2-METHYLNAPHTHALENE ug/L <10. <}0. -
2-METHYLPHENOL ug/L <10. <10. -
2-NITROANILINE ug/L <50. <50. -
2-NITROPHENOL ug/L <10. <10. -
3,3-DICHLOROBENZIDINE ug/L. <20. <20. -
3-NITROANILINE ug/L <50. <50. -
4,6-DINITRO-2-METHYLPHENOL ug/L <50. <50. -
4-BROMOPHENYL-PHENYLETHER ug/L <1Q. <10. -
4-CHLORO-3-METHYLPHENOL ug/L <20. <20. -
4—CHLOROAN ILINE ug/L <20. <20. -
4-CHLOROPHENYL-PHENYLETHER ug/L <10. <10. -
4-METHYLPHENOL ug/l <10. <10. -
4-NITROANILINE ug/l <20. <20. -
4-NITROPHENOL ug/L. <50. <50. -
ACENAPHTHENE ug/L <0.1 <0.1 <0.11
ACENAPHTHYLENE ug/L <0.1 <0.1 <0.11
ANTHRACENE ug/LL <Q.1 <0.1 <0.11
BENZO(A)ANTHRACENE ug/L <0.1 <0.1 <0.11
BENZO(A)PYRENE ug/L <0.1 <0.1 <0.11
BENZO(B)FLUORANTHENE ug/LL <0.1 <0.1 <0.11
BENZO(G,H,I)PERYLENE ug/L <0.1 <0.1 <0.11
BENZO(K)FLUORANTHENE ug/L <0.1 <0.1 <0.11
BENZOIC ACID ug/LL <5Q. <50. -
BENZYL ALCOHOL ug/L <20. <20. -
BIS(2-CHLOROETHOXY)METHANE ug/L <10. <10. -
BIS(2-CHLOROETHYL)ETHER ug/LL <1Q. <10. -
BIS(2-CHLOROISOPROPYL)ETHER ug/L <10. <]0. -
BIS(2-ETHYLHEXYL)PHTHALATE ug/L 4.7 JIQ <]0. -
BUTYLBENZYLPHTHALATE ug/L. <10. <10. -
CARBAZOLE ug/L <10. <10, -~
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ANALYTICAL RESULTS - SVOCs

DISSOLVED PHASE INVESTIGATION - JUNE 1996

CHEVRON HAWAII REFINERY

Pagg S5o0f8
NORTH PROFILE CENTRAL PROFILE
LOCATION C3-65 C4-76 C4-76 B4-61 A3-62 D6-R34 C6-R36
DATE 06/24/96 06/24/96 06/24/96 06/21/96 06/20/96 06/21/96 06/21/96
R QA DUPLICATE
ANALYTE UNITS

CHRYSENE ug/L <0.1 <0.1 <0.11 <0.1 <0.1 0.26 <0.1
DI-N-BUTYLPHTHALATE ug/L <10 <10 <10 - - <11. -
DI-N-OCTYLPHTHALATE ug/L <10 <10 <10 - - <1l -
DIBENZ(A,H)ANTHRACENE ug/L <0.1 <0.1 <0.11 <0.1 <0.1 <0.1 <0.1
DIBENZOFURAN ug/L <10 <10 <10 - - <1l. -
DIETHYLPHTHALATE ug/L <10 <10 <10 - - <1l. -
DIMETHYLPHTHALATE ug/L <10 <10 <10 - - <1l. -
FLUORANTHENE ug/L <0.1 <0.1 <0.11 <0.1 <0.1 <0.1 <0.1
FLUORENE ug/L <0.1 1.3 1.2 <0.1 <0.1 1.2 <0.1
HEXACHLOROBENZENE ug/L <10 <10 <10 - - <11. -
HEXACHLOROBUTADIENE ug/L <10 <10 <10 - - <11, -
HEXACHLOROCYCLOPENTADIENE ug/L <10 <10 <10 - - <11. -
HEXACHLOROETHANE ug/L <10 <10 <10 - - <11. -
INDENO(1,2,3-CD)PYRENE ug/L <0.1 <0.1 <0.11 <0.1 <0.1 <0.1 <0.1
ISOPHORONE ug/L <10 <10 <10 - - <1l. -
N-NITROSO-DI-N-PROPYLAMINE ug/L <10 <10 <10 - - <11. -
N-NITROSODIPHENYLAMINE (1) ug/L <10 <10 <10 - - <1l. -
NAPHTHALENE ug/L <0.4 s 4.4 <04  jUN <04 UK 10 Pli <04 |UN
NITROBENZENE ug/L <10 <10 <10 - - <11. -
PENTACHLOROPHENOL ug/L <50 <50 <50 - - <55. -
PHENANTHRENE ug/L <0.1 0.27 0.23 <0.1 <0.1 0.32 <0.1
PHENOL ug/L <10 <10 <10 - - <1l. -
PYRENE ug/L <0.1 0.17 0.16 <0.1 <0.1 0.66 0.13
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ANALYTICAL RESULTS - SVOCs
DISSOLVED PHASE INVESTIGATION - JUNE 1996
CHEVRON HAWAII REFINERY

Page 6of 8
CENTRAL PROFILE CENTRAL - ADDITIONAL WELLS
LOCATION Cé6-R36 C6-R37 C6-56 C6-R04 BS-R08 C6-58 C7-54
DATE 06/21/96 06/20196 06/20/96 06/21/96 06/24/96 06/20/96 06/20/96
QA{ DUPLICATE
ANALYTE UNITS
CHRYSENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
DI-N-BUTYLPHTHALATE ug/L - - - <10. <10 - <10.
DI-N-OCTYLPHTHALATE ug/L - - - <10. <10 - <10.
DIBENZ(A,H)ANTHRACENE ug/l. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
DIBENZOFURAN ug/L - - - <10. <10 - <10.
DIETHYLPHTHALATE ug/L - - - <10. <10 - <10.
DIMETHYLPHTHALATE ug/l. - - - <10. <10 - <10.
FLUORANTHENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
FLUORENE ug/l. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
HEXACHLOROBENZENE ug/L - - - <10. <10 - <10.
HEXACHLOROBUTADIENE ug/L - - - <10. <10 - <10.
HEXACHLOROCYCLOPENTADIENE ug/L - - - <10. <i0 - <10.
HEXACHLOROETHANE ug/L - - - <10. <10 - <10.
INDENO(1,2,3-CD)PYRENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
ISOPHORONE ug/L - - - <10. <10 - <10.
N-NITROSO-DI-N-PROPYLAMINE ug/L - - - <10. <10 - <10.
N-NITROSODIPHENYLAMINE (1) ug/L - - - <10. <10 - <10.
NAPHTHALENE ug/L <04  jun <04  UN <0.4 |UN <0.4 U <0.4 <04 jul <0.4 U
NITROBENZENE ug/L - - - <10. <10 - <10.
PENTACHLOROPHENOL ug/L - - - <50. <50 - <50.
PHENANTHRENE ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
PHENOL ug/L - - - <10, <10 - <l0.
PYRENE ug/L 0.11 0.12 <0.1 <0.1 0.17 0.17 <0.1
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ANALYTICAL RESULTS - SVOCs
DISSOLVED PHASE INVESTIGATION - JUNE 1996
CHEVRON HAWAII REFINERY

Page 7of8
SOUTH PROFILE SOUTH - ADDITIONAL WELLS
LOCATION D7-34 D7-18 D7-33 D7-51 D8-50 D§-48
DATE 06/21/96 06/21/96 06/20/96 06/20/96 06/20/96 06/20/96
QA
ANALYTE UNITS
CHRYSENE ug/L <0.1 1.6 9 <0.1 <0.1 <0.1
DI-N-BUTYLPHTHALATE ug/L <10. - - - <10. <10.
DI-N-OCTYLPHTHALATE ug/l, <10. - - - <10. <10.
DIBENZ(A,H)ANTHRACENE ug/L. <0.1 <0.1 0.96 <0.1 <0.1 <0.1
DIBENZOFURAN ug/L <10. - - - <10. <10.
DIETHYLPHTHALATE ug/l <10. - - - <10. <10.
DIMETHYLPHTHALATE ug/L <10. - - - <10. <10.
FLUORANTHENE ug/l, <0.1 0.2 1.3 <0.1 <0.1 <0.1
FLUORENE ug/l, <0.1 8 53 0.8 1.1 <0.1
HEXACHLOROBENZENE ug/lL <10. - - - <10. <10.
HEXACHLOROBUTADIENE ug/L <10. - - - <10. <10.
HEXACHILLOROCYCLOPENTADIENE ug/L <10. - - - <10. <10.
HEXACHLOROETHANE ug/L <10. - - - <10. <10.
INDENO(1,2,3-CD)PYRENE ug/l, <0.1 <0.1 0.84 <0.1 <0.1 <0.1
ISOPHORONE ug/lL <10. - - - <10. <10.
N-NITROSO-DI-N-PROPYLAMINE ug/L <10. - - - <10. <10.
N-NITROSODIPHENYLAMINE (1) ug/L <10. - - - <10. <10.
NAPHTHALENE ug/L. <04 1 460 I 35 in <04  UR 1.5 in <04 Ul
NITROBENZENE ug/L <10. - - - <10. <10.
PENTACHLOROPHENOL ug/L <51. - - - <51. <50.
PHENANTHRENE ug/L <0.1 15 4.1 0.21 0.38 <0.1
PHENOL ug/L <10. - - - <10. <10.
PYRENE ug/L <0.1 1.9 9 0.11 <0.1 <0.1
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ANALYTICAL RESULTS - SVOCs

DISSOLVED PHASE INVESTIGATION - JUNE 1996

CHEVRON HAWAII REFINERY

Page 8 of 8
BACKROUND WELLS
LOCATION 13-67 C2-64 EBS-001
DATE 06/21/96 06/20/96 06/24/96
QA RINSTATE
ANALYTE UNITS BLANK
CHRYSENE ug/L <0.1 <0.1 <0.11
DI-N-BUTYLPHTHALATE ug/L <10. <10. -
DI-N-OCTYLPHTHALATE ug/L. <10. <10. -
DIBENZ(A,H)ANTHRACENE ug/L <0.1 <0.1 <0.11
DIBENZOFURAN ug/L <10. <l10. -
DIETHYLPHTHALATE ug/L <10. <10. -
DIMETHYLPHTHALATE ug/L <10. <10. -
FLUORANTHENE ug/L <0.1 <0.1 <0.11
FLUORENE ug/L <0.1 <0.1 <0.11
HEXACHLOROBENZENE ug/L <10. <10. -
HEXACHLOROBUTADIENE ug/L <10. <10. -
HEXACHLOROCYCLOPENTADIENE ug/L. <10. <10. -
HEXACHLOROETHANE ug/L <10. <10. -
INDENO(1,2,3-CD)PYRENE ug/L <0.1 <0.1 <0.11
ISOPHORONE ug/L <10. <10. -
N-NITROSO-DI-N-PROPYLAMINE ug/L <10. <10. -
N-NITROSODIPHENY LAMINE (1) ug/L. <10. <10. -
NAPHTHALENE ug/L <0.4 un <0.4 U1 <0.42
NITROBENZENE ug/L <10. <10. -
PENTACHLOROPHENOL ug/L <50. <50. -
PHENANTHRENE ug/L <0.1 <0.1 <0.11
PHENOL ug/L <10. <10. -
PYRENE UE/L <0.1 <0.1 <0.11
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ANALYTICAL RESULTS - METALS
DISSOLVED PHASE INVESTIGATION - JUNE 1996

CHEVRON HAWAII REFINERY

Page 1 of 3
NORTH PROFILE CENTRAL PROFILE
LOCATION C3-65 C4-76 B4-61 A3-62 D6-R34 C6-R36 C6-R36
DATE 06/24/96 06/24/96 06/21/96 06/20/96 06/21/96 06/21/96 06/21/96
QA DUPLICATE DUPLICATE
ANALYTE UNITS
ARSENIC, TOTAL mg/L 0.0043  Blm <0.0020 |UJm 0.032 <0.0030 <0.0030 0.0059  BIQ 0.0050 BJQ
CADMIUM, TOTAL mg/L <0.0030 <0.0030 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
CHROMIUM, TOTAL mg/L <0.0060 <0.0060 0.033 0.012 <0.0060 <0.0060 <0.0060
LEAD, TOTAL mg/L <0.0020 <0.0020 <0.010 <0.010 <0.010 <0.010 <0.010
MERCURY, TOTAL mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
NICKEL, TOTAL mg/L <0.012 <0.012 0014  BUQ <0.013 <0.013 0.022 BUQ 0016  BUQ
VANADIUM, TOTAL mg/L <0.0060 <0.0060 0.012 BJQ <0.0070 <0.0070 <0.0070 <0.0070
Page 1
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ANALYTICAL RESULTS - METALS
DISSOLVED PHASE INVESTIGATION - JUNE 1996
CHEVRON HAWAII REFINERY

Page 2 of 3
CENTRAL PROFILE CENTRAL - ADDITIONAL WELLS SOUTH
LOCATION C6-R37 C6-56 C6-RO4 BS-R08 C6-58 C7-54 D7-34
DATE 06/20/96 06/20/96 06/21/96 06/24/96 06/20/96 06/20/96 06/21/96
QA
ANALYTE UNITS
ARSENIC, TOTAL mg/L <0.0030 <0.0030 <0.0030 <0.0020 |UJm <0.0030 <0.0030 0.16
CADMIUM, TOTAL mg/L <0.0050 <0.0050 <0.0050 <0.0030 <0.0050 <0.0050 <0.0050
CHROMIUM, TOTAL mg/L <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 033
LEAD, TOTAL mg/L <0.010 <0.010 <0.010 <0.0020 <0.010 <0.010 0.32
MERCURY, TOTAL mg/L <0.00020 <0.00020 <0.00020 0.00033 <0.00020 <0.00020 0.0026
NICKEL, TOTAL mg/L <0.013 <0.013 <0.013 <0.012 <0.013 <0.013 0.24
VANADIUM, TOTAL mg/L <0.0070 <0.0070 <0.0070 <0.0060 <0.0070 <0.0070 0.24
Page 2
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ANALYTICAL RESULTS - METALS
DISSOLVED PHASE INVESTIGATION - JUNE 1996
CHEVRON HAWAII REFINERY

Page 3 of 3
SOUTH PROFILE SOUTH - ADDITIONAL WELLS BACKGROUND WELLS
LOCATION D7-15 D7-33 D7-51 D8-50 D8-48 13-67 C2-64
DATE 06/21/96 06/20/96 06/20/96 06/20/96 06/20/96 06/21/96 06/20/96
QA
ANALYTE UNITS
ARSENIC, TOTAL mg/L <0.0030 <0.0030 <0.0030 0.0047 BUQ 0.0071 BS|Q <0.0030 0.0059 BUQ
CADMIUM, TOTAL mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
CHROMIUM, TOTAL mg/L <0.0060 0.039 <0.0060 <0.0060 <0.0060 <0.0060 0.028
LEAD, TOTAL mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
MERCURY, TOTAL mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
NICKEL, TOTAL mg/L <0.013 <0.013 <0.013 <0.013 <0.013 0.039 BlJQ 0.013 BlJQ
VANADIUM, TOTAL mg/L <0.0070 <0.0070 <0.0070 0.012 BUQ | <0.0070 0.0075  BUQ 0.011 BlQ
Page 3
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BACKYARDS AREA DISSOLVED PHASE INVESTIGATION
CHEVRON HAWAII REFINERY
KAPOLEI, OAHU, HAWALII

LABORATORY VALIDATION QUALIFIERS DEFINITIONS
Assigned by Analytical Laboratory
(appears in Tables to left of vertical bar)
Concentration exceeds linear calibration range. Carried over in the validation process as a “J” qualifier.
Not detected at or above the associated reporting limit.
Estimated concentration above laboratory method detection limit (MDL) but below laboratory quantitation limit. Carried over in the validation
process as a “J” qualifier.
Analyte was present in an associated blank.

Result from diluted sample.

DATA VALIDATION QUALIFIER DEFINITIONS
Assigned by Dames & Moore’s Data Review Team
(appears in Tables to right of vertical bar)

The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Carry over from laboratory “E” or “J” qualifier, or the analyte was positively identified and the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample reporting limit. However, the reported reporting limit is approximate and may or may
not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.

The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or

absence of the analyte cannot be verified.

(97HON-464\464DV.wpd-16000-533-700x-037) DAMES & MOORE
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LEVEL III Data Validation Report

PROJECT: Chevron Hawaii (Dissolved Phase Investigation)

LABORATORY: Lockheed Analytical Services

LAB NUMBER: L7305

SAMPLES: C2-64, C7-54, D8-50, D8-48 TBS-001, C6-R04, D6-R34, TBS-002,
D7-34, I3-67, and TBS-003

MATRIX: Water

Volatile Organic Compounds
Analysis 8260

Holding Time v

Surrogate Recovery v

MS/MSD v

LCS (Blank Spike) v

Method Blanks Note 1

Duplicates v

Trip/Field/Equipment Blanks Note 2

Detection Limits Note 3

Chromatography NA

Notes: 1. A result of 4.1 ug/L was reported for Acetone in the method blank
performed on June 29, 1996. The concentrations associated with
positive detects were flagged “U,” anomalous, in all samples.

2. Positive results were observed for Acetone for trip blanks TBS-001 and
TBS-003. It should noted, however, the method blank associated with
these samples displayed Acetone contamination. Therefore, the positive
results observed for the trip blanks are likely due to laboratory
contamination, and are qualified as anomalous “U”.
3. All results which are quantitated at or below the associated practical

B:\SACVAL12.001

quantitation limits should be considered estimated and have been
qualified “J”.




Summary:

As qualified, these data are usable for their intended purpose. All reported results less than 41
ug/L for Acetone in samples associated with the method blank performed on June 29, 1996
should be considered laboratory contamination and are qualified “U”. In addition, low level
results at or below the practical quantitation limits should be considered estimated and are
qualified “J”. No results were rejected.
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LEVEL III Data Validation Report

PROJECT: Chevron Hawaii (Dissolved Phase Investigation)
LABORATORY: Lockheed Analytical Services
LAB NUMBER: L7305

SAMPLES: C6-56, C6-58, A3-62, C6-R37, D7-51, D7-33, C6-R36, B8-D1, B4-61,
and D7-15

MATRIX: Water

Halogenated Volatiles (BTEX)
Analysis 8260

Holding Time v

Surrogate Recovery v

MS/MSD v

LCS (Blank Spike) v

Method Blanks v

Duplicates NA

Trip/Field/Equipment Blanks v

Detection Limits Note 1

Chromatography NA

Notes: 1. All results which are quantitated at or below the associated practical
quantitation limits should be considered estimated and have been
qualified “J”.

Summary:

These data are usable for their intended purpose. No results were qualified or rejected.
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LEVEL III Data Validation Report

PROJECT: Chevron Hawaii (Dissolved Phase Investigation)
LABORATORY: Lockheed Analytical Services
LAB NUMBER: L7305
SAMPLES: C2-64, C7-54, D8-50, D8-48, reanalysis of D8-48, C6-R04, D6-R34, D7-
34, reanalysis of D7-34, [3-67, and the reanalysis of 13-67
MATRIX: Water
Semivolatile Organics

Analysis 8270
Holding Time v
Surrogate Recovery Note 1
MS/MSD Note 2
LCS (Blank Spike) v
Method Blanks v
Duplicates v
Trip/Field/Equipment Blanks NA
Detection Limits Note 3

Notes: 1.

B:\SACVAL12.001

Low recoveries were reported for 2-Fluorophenol in samples D8-48, 13-67,
Method Blank (7/2/96), and Method Blank (7/3/96). Since only a single
surrogate is outside the criteria in the acid fraction, no qualification of data is
warranted. In addition, low recoveries were reported for 2-Fluorophenol
and Terphenyl-d14 in samples D7-34 and 13-64. Since only a single
surrogate is outside the criteria in each of the acid and base-neutral fractions,
no qualification of the data is warranted.

A Matrix Spike/Matrix Spike Duplicate (MS/MSD) was performed on
sample C6-R04 for this analysis. High relative percent differences (RPDs)
were reported for 1,4-Dichlorobenzene, N-Nitroso-di-n-propylamine, and
1,2,4-Trichlorobenzene in the MS/MSD results. Since all Laboratory
Control Sample (LCS) resuits and other laboratory QC data met criteria, no
qualifications are warranted.

All results which are quantitated at or below the associated practical
quantitation limits should be considered estimated and have been qualified
“J”. In addition, results which exceeded the calibration range of the analysis
should be considered estimated and have been qualified “J”.




Summary:

As qualified, these data are usable for their intended purpose. No results were rejected.
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LEVEL III Data Validation Report

PROJECT: Chevron Hawaii (Dissolved Phase Investigation)

LABORATORY: Lockheed Analytical Services

LAB NUMBER: L7305

SAMPLES: C6-56, C6-58, A3-62, C6-R37, C2-64, C7-54, D8-50, D8-48, D7-51,
D7-33, C6-R04, C6-R36, D6-R34, B8-D1, B4-61, D7-34, D7-15, and
13-67

MATRIX: Water

PAHs - SIM
Analysis 8270

Holding Time v

Surrogate Recovery Note 1

MS/MSD Note 2

LCS (Blank Spike) Note 3

Method Blanks v

Duplicates NA

Trip/Field/Equipment Blanks NA

Detection Limits Note 4

Internal Standards Note 5

Notes: 1.

B:\SACYAL12.001

High surrogate recoveries were reported for Nitrobenzene in samples
D7-33, the re-analysis of D7-33, D6-R34, the dilution of D6-R34, D7-
15, the and the re-analysis of sample D7-15. High surrogate recoveries
were reported for 2-Fluorobiphenyl for the method blanks performed on
July 2 and July 3, 1996. It should be noted, these surrogates are not
indicative of the performance of PAH compounds, therefore, no data
qualification was warranted.

A Matrix Spike/Matrix Spike Duplicate (MS/MSD) was performed on
sample C6-R04 for this analysis. Low recoveries were reported for
Benzo (b) fluoranthene, Benzo (k) fluoranthene, Benzo (a) pyrene,
Indeno (1,2,3-cd) pyrene, Dibenzo (a,h) anthracene, and Benzo (g,h,1)
perylene in both the MS and MSD. A low recovery was reported for
Naphthalene in the MSD as well. These low recoveries were confirmed
in a MS/MSD re-analysis. In addition, a low recovery was observed for
Naphthalene in the LCS analysis, see Note 3.




Summary:

A low recovery was reported for Naphthalene in the Laboratory Control
Sample (LCS) analysis. As mentioned in Note 2, a low recovery was
observed for Naphthalene in the MSD and the re-analysis of the
MS/MSD. These low recoveries indicate a low bias for Naphthalene
results due to the laboratory analysis and are not indicative of matrix
interferences. Positive results for Naphthalene should be considered
estimated and have been qualified “J”. In addition, non detect results for
Naphthalene should be considered biased and have been qualified “UJ”.

Positive results for Naphthalene and Phenanthrene were reported above
the linear calibration range in sample D7-15. In order to quantitate these
high concentrations a dilution (100x) was performed on sample D7-15.
Consequently, the detection limits were raised for the diluted sample.
The results in the undiluted sample D7-15 should be considered
estimated and have been qualified “J”. Data from subsequent dilution
analyses are considered valid for these locations. In addition, results
which exceeded the calibration range of the analysis should be
considered estimated and have been qualified “J”.

The internal standard area for Naphthalene-d8 was reported below 50%
of the associated 12 hour standard for samples D7-33 and D6-R34.
Since the quantitation of positive results for Naphthalene utilizes this
internal standard, these low recoveries would lower the response
obtained. Therefore, any positive results obtained for these samples
should be considered biased low. This bias was noted in the LCS and all
data for Naphthalene were qualified accordingly (See Note 3).

As qualified, these data are usable for their intended purpose. None of the data were rejected.
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LEVEL III Data Validation Report

PROJECT: Chevron Hawaii (Dissolved Phase Investigation)
LABORATORY: Lockheed Analytical Services
LAB NUMBER: L7305
SAMPLES: C6-56, C6-58, A3-62, C6-R37, C2-64, C7-54, D8-50, D8-48, D7-51,
D7-33, C6-R04, C6-R36, D6-R34, B§-D1, B4-61, D7-34, D7-15, and
13-67
MATRIX: Water
Metals* Arsenic Lead Mercury
Analysis 6010 7060 7421 7470
Holding Time v v v v
Surrogate Recovery NA NA NA NA
MS/MSD Note 1 v v v
LCS (Blank Spike) v v v v
Method Blanks v v v v
Duplicates NA NA NA NA
Trip/Field/Equipment Blanks NA NA NA NA
Detection Limits Note 3 Note 3 Note 2 v
Internal Standards NA NA NA NA

* - Arsenic, cadmium, lead, mercury, nickel and vanadium

Notes: 1.
2.
3.

Summary:

The spiking level of the Matrix Spike (MS) performed on sample B4-61
for Chloride was not sufficient to properly evaluate matrix affects due to
elevated analyte concentration in the sample.

A dilution (5x) was performed on all the samples associated with the
Arsenic analysis. Consequently, the detection limits were raised for the
diluted samples.

All results which are quantitated at or below the associated practical
quantitation limits should be considered estimated and have been
qualified “J”.

As qualified, these data are usable for their intended purpose. None of the data were rejected.
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LEVEL III Data Validation Report

PROJECT: Chevron Hawaii (Dissolved Phase Investigation)
LABORATORY: Lockheed Analytical Services
LAB NUMBER: L7305
SAMPLES: C6-56, C6-58, A3-62, C6-R37, C2-64, C7-54, D8-50, D8-48, D7-51,
D7-33, C6-R04, C6-R36, D6-R34, B8-D1, B4-61, D7-34, D7-15, and
13-67
MATRIX: Water
TDS Chloride | Alkalinity | Nitrate Sulfate
Analysis 160.1 325.2 310.1 325.0 375.4
Holding Time v v v v v
Surrogate Recovery NA NA NA NA NA
MS/MSD v Note 2 v v v
LCS (Blank Spike) v v v v v
Method Blanks v v v v Note 3
Duplicates NA NA NA NA NA
Trip/Field/Equipment Blanks NA NA NA NA NA
Detection Limits v Note 1 v Note 4 Note 1
Internal Standards NA NA NA NA NA

Note:
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The reporting limits reported for Chloride and Sulfate are raised due to
elevated levels of analytes in the samples. All samples in this data
package were diluted (100x) for Chloride. In the Sulfate analysis,
sample I3-67 was diluted 5x, samples B4-61, C6-R04, C6-R36, and
B8-D1 were diluted 10x, samples C6-58, A3-62, and C6-R37 were
diluted 20x%, samples C6-56, C2-64, C7-54, D8-50, D7-51, and D7-33
were diluted 50x, and samples D8-48, D7-34, and D7-15 were diluted
100x. All dilutions were performed appropriately.

The concentration of Chloride in sample C6-R04 was greater than four
times the spiked amount, therefore, no evaluation of the Matrix
Spike/Matrix Spike Duplicate (MS/MSD) percent recovery is possible.




3. A continuing calibration blank (CCB) contained Sulfate contamination at
a concentration of 1.16 ug/L.. However, all reported results were
greater than five times the concentration reported in the CCB, therefore,
no qualification of the data is warranted.

4. All results which are quantitated at or below the associated practical
quantitation limits should be considered estimated and have been
qualified “J”.

Summary:

As qualified, these data are usable for their intended purpose. None of the data were rejected.
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Memo

@ DAMES & MOORE

(I A DAMES & MOORE GROUP COMPANY

221 Main Street

Suite 600

San Francisco, CA 94105
415896 5858 Tel

415 882 9261 Fax

Action Info File

Ed Tschupp Mary Esper (Dames & Moore) 16000-543-037
Dirk Koeppenkastrop (ELP)

From Dan Hakim

Date November 12, 1996

Subject Validity of Ferrous Iron Results

The original results for ferrous iron were qualified based on holding time exceedances. A holding
time of 24 hours was used. Results generated within two days of the holding time expiration
(within three days of sampling) were qualified as either estimated concentrations or, the case of

non-detects, estimated detection limits (flagged “J” or “UJ”). Results produced after three days
from sampling were rejected (flagged “R”).

This data review was based on the HACH 8146 Method which is an ion-specific colormetric
determination of the ferrous ion concentration. This analysis needs to be performed as quickly as

possible after sampling due to the possible oxidation of ferrous ions to ferric ions between
sampling and analysis.

The HATCH method was implemented by Environmental Laboratory of the Pacific (ELP) on

August 6, 1996. The samples in question were analyzed before that date using EPA Method 6010
(ICP).

In order to determine the concentration of ferrous ions, the samples were field filtered. When the
pH is between 4 and 9, ferric iron is precipitated as insoluble ferric hydroxide and is filtered out.
The filtrate contains only ferrous which then may oxidize to ferric. Since ICP does not distinguish
between ionic species the total iron in the filtrate determined by the ICP analysis represents the
ferrous iron at the time of field filtering. The ordinary ICP holding time, therefore, applies. The
samples need to be filtered in the field immediately.

Consequently, these results are usable without qualifications and no data were rejected.

R:\WORDPROC\GH\W6DIH.197



LEVEL III Data Validation Report
PROJECT: Chevron Hawaii (Dissolved Phase Investigation)
LABORATORY: Environmental Laboratory of the Pacific
LAB NUMBERS: 9606153, 9606154, 9606164, 9606165, 9606171, 9606172

SAMPLES: C7-54,D7-51, D8-50, D8-48, C6-56, C6-58, A3-62, D7-15, C3-65,
C4-76, B§-D2, B5-R08, D6-R34, B4-61, C2-64, C6-R37, C6-R36, Co6-
RO5, B8-D1, D7-33, D7-34 and 13-67

MATRIX: Water
Ferrous Iron

Analysis 6010
Holding Time Note 1
MS/MSD Note 2
LCS (Blank Spike) v
Method Blanks Note 3
Field Duplicates N/A
Trip/Field/Equipment Blanks N/A
Detection Limits v
Notes: 1. Due to the unstable nature of ferrous iron, it is recommended that sample

analysis occur immediately upon sample collection. Samples C3-65
B8§-D2, B5-R08, D6-R34, B4-61, C2-64, C6-R37, C6 R3 =D1, D7-34 were
P MJUM analyzed after 24 hours from sample collect1on suggests a loss of analyte
¥ or oxidation may have occurred. Ass sample data is considered
estimated and represents an jnéet€rminate state of dissolved iron
S\Y concentrations. S €s D7-15, C6-R04, D7-33, [3-67, analyzed 2 - 5 days
\ \\\\\ 14: after s Collection, are rejected due to serious deficiencies in the ability to
ze the samples and meet quality control criteria.

2. MS/MSD recoveries associated with sample batches 9606171, 9606172,
9606164 and 9606165 exceeded acceptance criteria suggesting a high bias in all
associated positive results. Samples utilized for MS/MSD analyses were not
identified by the laboratory. No further data qualification was warranted since
all data were qualified as estimated due to holding time violations.

3. Method blank data were not reported by the laboratory for evaluation.

Method blank results are used to evaluate possible contamination or failures in
the analytical process.
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LEVEL III Data Validation Report
(continued)
PROJECT: Chevron Hawaii (Dissolved Phase Investigation)

LABORATORY: Environmental Laboratory of the Pacific
LAB NUMBERS: 9606153, 9606154, 9606164, 9606165, 9606171, 9606172

SAMPLES: C7-54,D7-51, D8-50, D8-48, C6-56, C6-58, A3-62, D7-15, C3-65, C4-
76, B8-D2, B5-R08, D6-R34, B4-61, C2-64, C6-R37, C6-R36, C6-R0OS,
B8-D1, D7-33, D7-34 and [3-67

MATRIX: Water

Summary:

As indicated above, careful consideration should be given t
qualified as estimated. Results of sam Zed after 24 hours from sample collection and
field filtering represe mdeterminate state of dissolved iron due to the unstable nature of
ferrous irerr—ata qualified as rejected should not be used for project decisions.

Cee vroparandy aj 121 1o
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LEVEL III Data Validation Report

PROJECT: Chevron Hawaii (Dissolved Phase Investigation)
LABORATORY: Environmental Laboratory of the Pacific
SUMMARY OF QUALIFIED DATA
Sample Lab Report # Analyte Result Qualifier Reason
D7-15 9606171 Ferrous Iron | <0.1 mg/L W/R/q\\qt MrssedHoldmg Time>2days
C3-65 9606171 | Ferrous Iron | <0.1 mg/L oﬁ“y( \\Missed Helding Fime—<2days
C4-76 9606171 Ferrous Iron | <0.1 mg/L |93¥ LT \\\.\\L Missed-Holding-Time<2days
B$-D2 9606171 Ferrous Iron | <0.1 mg/L. [®° 1% \\“\+L1\4—mﬁed—He%d-mg—’Pﬁﬂe-<%éays
B5-R08 9606171 | FerrousIron | 0.2mg/L |#5Y ,J/“\“\“\l Missed-Holding Time <2days
D6-R34 9606172 | FerrousIron | 0.8 mg/L ”f‘\,\w/ Missed-Hetdinmg Fime>2days
B4-61 9606172 Ferrous Iron | 0.6 mg/L \\“\45»}’ Missed Helding-Tmre>2days
C2-64 9606164 Ferrous Iron | 0.5 mg/L “\“\.‘(J/ Missed-Holding Time>2days
C6-R37 9606164 | FerrousIron | 0.7 mg/L ‘:\{\‘fw Missed Holding Time >2days
C6-R36 9606164 | Ferrouslron | 1.4mglL | .\‘MVJ/ Missed-Helding Time >2days
C6-R04 9606164 Ferrous Iron | <0.1mg/L \\\\\\\PK Missed-HotdmgTFime>2days
B§-D1 9606164 Ferrous Iron | 1.3 mg/L ?:\“5 Missed-Helding-Time—=2days
D7-33 9606165 Ferrous Iron | <0.1mg/L ::\\\a ;;P/ Missed-Holding Time >2days
D7-34 9606165 Ferrous Iron | 0.2 mg/L “\“\\}J’ Missed Holding Time>2days—
13-67 9606165 | FerrousTron | <0.lmg/L |*XWR" | Missed-Hotding-Fme>2days
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DATA VALIDATION QUALIFIER DEFINITIONS AND INTERPRETATION KEY
Assigned by Dames & Maoore's Data Review Team

DATA QUALIFER DEFINITIONS

The analyte was analyzed for, but was not detected above the reported sample quantitation fimit.

The analyte was positively identified; the associated numerical value is the approximate concentration of the

analyte in the sample.

The analysis indicates the presence of an analyte for which there is presumptive evidence to make a

"tentative identification.”

The analysis indicates the presence of an analyte that has been "tentatively identified” and the associated

numerical value represents its approximate concentration.

The analyte was not detected above the reported sample quantitation limit. However, the reported
quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to

accurately and precisely measure the analyte in the sample.

The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet
quality control criteria. The presence or absence of the analyte cannot be verified.

DATA QUALIFIER DEFINITIONS — REASON CODE DEFINITIONS

Analytical sequence deficiency or omission.

Gross compound breakdown (4,4'-DDT/Endrin).
Calibration failure; poor or unstable response.
Laboratory duplicate imprecision.

Laboratory duplicate control sample imprecision.

Field duplicate imprecision.

Poor chromatography.

Holding time violation.

Internal standard failure.

Poor mass spectrographic performance.

Serial dilution imprecision.

Laboratory control sample recovery failure.

Matrix spike/matrix spike dupiicate recovery failure.
Interference check sample recovery failure.

Calibration blank contamination (metals/inorganics only).
Preparation blank contamination (metalsfinorganics only).
No valid quantitation column present.

Linearity failure in initial calibration.

Surrogate spike recovery failure
(GC organics and GC/MS organics only).

Instrument tuning failure.

No confirmation column present {GC Organics only).
Retention time (RT) outside of RT window

Field blank contamination.

Trip blank contamination

Method blank contamination.

Other.

INTERPRETATION KEY

The following example shows how an analytical
result which includes qualifiers assigned by both
the Dames & Moore data review team and the
analytical laboratory could be displayed in the
data tables:

<5.20 Uz]JB

The qualifier assigned by the data review team
preceeds the "], the laboratory qualifier
follows it. In this example, the result is
qualified as a non-detection due to the bias
introduced by contamination of the associated
method blank. Presence of the analyte in the
method blank is indicated by the laboratory
qualifier (B). The qualifier assigned by the
Dames & Moore data review team (Uz)
indicates that the analyte concentration is
considered to be below the adjusted detection
limit (quantitation limit) based on the level of
contamination in the method blank.
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Lockheed Analytical Services

DAMES AND MOORE
CHEVRON

ANALYTICAL DATA REPORT
FOR
METALS, NITRATE, TOTAL DISSOLVED SOLIDS,

ALKALINITY, CHLORIDE, SULFATE, VOLATILE
AND SEMI VOLATILE ORGANICS

LOG-IN NUMBER: L7305

QUOTATION NUMBER: Q616320

DOCUMENT FILE NUMBER: 0624337



Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 A

LOCKHEED MARTIW

July 18, 1996

Ms. Lynda Kelly

Dames and Moore

700 Foisum Blvd. Suite 200
Sacramento, CA 95826

RE: Log-in No.: L7305
Quotation No.: 0616320
Document File No.: 0624337

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 24 June 1996. The temperature of the coolers upon receipt
ranges from 2 through 12°C. The sample containers did not agree with the chain-of-custody
documentation. All sample containers were not received intact. Samples were received in
time to meet the analytical holding time requirements. All discrepancies (if applicable)
identified upon receipt of the samples have been forwarded to the client and are documented
in the enclosed chain-of-custody records. (See attached Sample Receiving Checklist for
details).

The case narratives included in the foliowing attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Mary B. Ford, Client
Services Manager, at (702) 361-3955, extension 326.

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

“ﬁ::g%ﬁ[m%ﬁ 94

Client Services Manager

cc: Client Services
Document Control



CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike (predigestion) sample(s),
duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on June 24, 1996. The samples were logged in as L7305
and were prepared and analyzed in batch 624 dm and 624 dmx for:

A. Method 160.1 Total Dissolved Solids
B. Method 310.1 Alkalinity
C. Method 325.2 Chloride
D Method 325.0 Nitrate-Nitrite as Nitrogen
E Method 375.4 Sulfate
Holding Time Requirements
° All samples were analyzed within the method-specific holding times.

Method Blanks

° The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

] All Internal Quality Control were within acceptance limits.
Kay McCann July 5, 1996

Prepared By Date



CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batchinclude as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification,
initial and continuing calibration blanks, method blank(s}, laboratory control sample(s),
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion)
spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s).
Preparation and Analysis Requirements

All samples were received on June 24, 1996. The samples were logged in as L7305
and were prepared and analyzed in batch 624 dm for total metals. The samples were
analyzed by Method 7000 Furnace metals for arsenic and lead, Method 7470 Mercury,
and Method 6010 ICP Metals for all other analytes.

Holding Time Requirements

All samples were analyzed within the method-specific holding times.

Method Blanks

The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

All Internal Quality Control were within acceptance limits.

Shellee McGrath July 7, 1996
Prepared By Date



CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method 8260 Volatile Organics

The associated samples were analyzed in three analytical batches. Allinstrument tunes, initial
and continuing calibrations were within QC criteria. Surrogate recoveries were within QC
limits for all samples. The internal standard area counts and retention times were within QC
limits for all samples.

Analytical Batch 062896-8260-J-2 (BTEX only, water)

Note: Sample C6-58 (L7305-4) was the native sample used for the 38532MS and
38532MSD analyzed as part of this analytical batch. The 38532MS and 38532MSD
were analyzed using a full 8260 compound list.

The Matrix Spike (38532MS), Matrix Spike Duplicate (38532MSD) and Laboratory
Control Sample (38532LCS) contained several compounds in addition to the five (5)
required spiked compounds.

The samples were analyzed within holding time on June 28 and 29, 1996. No target
compounds were detected in the Method Blank (38532MB). All spiked compound recoveries
in the 38532MS, 38532MSD and 38532LCS were within QC limits The Relative Percent
Differences (RPDs) between the spiked compound recoveries in 38532MS and 38532MSD
were all within QC limits.

Analytical Batch 062996-8260-J-2 (Full 8260, water)

Note: Sample C6-R04 (L7305-31) was the native sample used for the 38559MS and
38559MSD analyzed as part of this analytical batch.

The Matrix Spike (38559MS), Matrix Spike Duplicate (38559MSD) and Laboratory
Control Sample (38559LCS) contained several compounds in addition to the five (5)
required spiked compounds.

The sampies were analyzed within holding time on June 29, 1996. The compound Acetone
was detected in the Method Blank (38559MB) at a level of 4.1ug/L (practical quantitation limit
of 10ug/L). If this compound is detected in any of the associated samples it will be flagged
with a "B" qualifier. All spiked compound recoveries in samples 38559MS, 38559MSD and
38559LCS were within QC limits. The RPDs between the spiked compound recoveries in
38559MS and 38559MSD were all within QC limits.

Analytical Batch 063096-8260-J-2 (Full 8260, water)

Note: The 38559MS/38559MSD that was analyzed as part of analytical batch 062996-
8260-J-2 (Full 8260, water) is associated with the samples in this analytical batch.

The Laboratory Control Sample (3856 1LCS) contained several compounds in addition
to the five (5) required spiked compounds.



The samples were analyzed within holding time on June 30, 1996. No target compounds
were detected in the Method Blank (38561MB). All spiked compound recoveries in
38561LCS were within QC limits.

Analytical Method 8270 Semi-Volatile Organics

The associated samples were analyzed in two analytical batches. The instrument tunes,
inititial and continuing calibrations were all within QC limits. There were no target compounds
detected in the Method Blanks (38495MB and 38495MB reanalyzed). The internal standard
area counts and retention times were within QC limits for all samples.

Analytical Batch 070296-8270-K (water)

Note: Sample C6-RO4 (L7305-107) was the native sample used for 38495MS and
38495MSD analyzed as part of this analytical batch. Samples 38495MS and
38495MSD were analyzed using the duplicate samples C6-RO4 (L7305-108) and
C6-R0O4 (L7305-109), respectively.

Sampies 38495MS, 38495MSD and 38495LCS contained several compounds in
addition to the five (5) required spike compounds.

The samples were extracted within holding time on June 27, 1996 and analyzed within
holding time on July 2, 1996. Surrogate recoveries were within QC limits for ali samples
except for 2-Fluorophenol in samples D8-48 (L7305-106) and 38495MB and 2-Fluorophenol
and Terphenyl-d14 in client sample 13-67 (L7305-112). Client sample D8-48 (L7305-106)
was reanalyzed in this batch with similar results. Samples 13-67(L7305-112) and 38495MB
were reanalyzed in analytical batch 070396-8270-K with similar. All analyses resultswere
reported in this data package. The recoveries of the spiked compounds in 38495MS,
38495MSD and 38495LCS were all within QC limits (although the recoveries of 1,4-
Dichlorobenzene, N-Nitroso-di-propylamine and 1,2,4-Trichlorobenzene were at the low end
of the the QC limits in the MS). With the exception of 1,4-Dichiorobenzene, N-Nitroso-di-n-
propylamine, the RPDs between the recoveries of the spiked compounds in 38495MS and
38495MSD were within QC limits.

Analytical Batch 070396-8270-K (water)

Note: Refer to analytical batch 070296-8270-K (water) for the associated QC (38495MS,
38495MSD and 38495LCS) results.

The samples were extracted within holding time on June 27, 1996 and analyzed within
holding time on July 3, 1996. Surrogate recoveries were within QC limits for all samples
except for 2-Fluorophenol and Terphenyl-d14 in the reanalyzed client sample D7-34 (L7305-
111) and 2-Fluorophenol in the reanalyzed samples 13-67 (L7305-112) and 38495MB. Only
the reanalysis of client sample 07-34 (L7305-111) will be reported in this data package.

Analytical Method 8270 PAHs By SIM

The associated samples were analyzed in three analytical batches. Allinstrument tunes, initial
and continuing calibrations were within QC limits. No target compounds were detected in the
Method Blank (original 38459MB and 38459MB reanalyzed)



Analytical Batch 070296-8270-L (SIM, water)

Note: Sample C6-R0O4 (L7305-86) was the native sample used for 38459MS and 38459MSD
analyzed as part of this analytical batch. The 38459MS and 38495MSD were
analyzed using the samples C6-R04 (L7305-88) and C6-RO4 (L7305-89).

The samples were extracted within holding time on June 26, 1996 and analyzed within
holding time on July 2, 1996. Surrogate recoveries were within QC limits for all samples
except for 2-Fluorobipheny! in the 38459MB. This sample was reanalyzed in analytical batch
070396-8270-L (SIM, water) with similar results. All analyses results were reported in this
data package. All spiked compound recoveries in the 38459MS, 38459MSD and 38459LCS
were within QC limits except for Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene,
ldeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene and Benzo(g,h,i)perylene in the 38459MS and
38459MSD and Naphthalene in the 38459MSD and 38459LCS. The RPDs between the the
spiked compound recoveries in the 38459MS and 38459MSD were all within QC limits. Due
to the associated circumstances, the 38459MS, 38459MSD, 38459MB and 38459LCS were
reanalyzed in analytical batch 070396-8270-L (SIM, water). All analyses results were
reported in this data package. All internal standard area counts and retention times were
within QC limits.

Analytical Batch 070396-8270-L (SIM, water)

The samples were extracted within holding time on June 26, 1996 and analyzed within
holding time on July 2 and 3, 1996. Surrogate recoveries were within QC limits for all
samples except for Nitrobenzene-db5 in client samples D7-33 (L7305-84), D6-R34 (L7305-92)
and D7-15 (L7305-98) and 2-Fluorobiphenyl in the reanalyzed 38459MB. All spiked
compound recoveries in the reanalyzed reanalyzed 38459MS, 38459MSD, and 38459LCS
were within QC limits except for Naphthalene, Benzo(b)fluoranthene, Benzo(k)fluoranthene,
Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene and Benzolg,h,i)perylene in
the 38459MS and 38459MSD and Naphthalene in the 38459LCS. The RPDs between the
spiked compound recoveries in 38459MS and 38459MSD were all within QC limits.
Naphthalene exceeded the calibration range in client sample D6-R34 (L7305-92). Naphthlene
and Phenanthrene exceeded the calibration range in client sample D7-15 (L7305-98). Due to
the associated circumstances, client samples D7-33 (L7305-84) and D6-R34 (L7305-92) were
diluted 1:5 and 1:2 respectively and reanalyzed in this analytical batch. Due to the associated
circumstances, client sample D7-15 (L7305-98) was diluted 1:100 and reanalyzed in
analytical batch 070896-8270-L (SIM, water). All analyses resuits were reported in this data
package. The internal standard area counts and retention times were within QC limits except
for Naphthalene-d8 in client samples D7-33 (L7305-84) and D6-R34 (7305-92) and Perylene-
d12 in the reanalyzed 38459LCS.

Analytical Batch 070896-8270-L (SIM, WATER)

Client sample D7-15 (L7305-98) was extracted within holding time on June 26, 1996 and
diluted and reanalyzed within holding time on July 8, 1996. Surrogate recoveries were within
QC limits for all samples with the exception Nitrobenzene-d5 in client sample D7-15 (L7305-
98). The internal standard area counts and retention times were all within QC limits.

Donald A. Hilke July 18, 1996
Prepared By Date



Lockheed Analytical Services

DATA QUALIFIERS FOR INORGANIC ANALYSES
[Revised 08/28/92]

For Use on the Analytical Data Reporting Forms

For CLP Analyses Only — Reported value is less than the contract required detection

B limit (CRDL) but greater than or equal to the instrument detection limit (IDL).
For Routine, Non-CLP Analyses Only — Any constituent that was also detected in the

Cc associated blank whose concentration was greater than the reporting detection limit
(RDL).

D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the dilution factor.

E Estimated value due to presence of interference.
Sample analysis performed outside of method-or client-specified maximum holding time

H requirement.

M For CLP Analyses Only — Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.
For CLP Reporting Only — Constituent was analyzed for but not detected (sample

U quantitation must be corrected for dilution and percent moisture).

w For AAS Only — Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.

X, Y,orZ Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance
limits.

+ Correlation coefficient (r) for the MSA is less than 0.995.

For Use on the QC Data Reporting Forms

a' The spike recovery and/or RPD for matrix spike and matrix spike duplicates
cannot be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.

b’ The RPD cannot be computed because the sample and/or duplicate concentration
was below the RDL.

Jsed as footnote designations on the QC summary form.



Lockheed Analytical Services

DATA QUALIFIERS FOR ORGANIC ANALYSES

For Use On The Analytical Data Reporting Forms

I

A For CLP analyses Only — The TIC is a suspected aldol-condensation product.

Any constituent that was also detected in the associated blank whose concentration was

B greater than the practical or reporting detection limit (PQL or RDL).

Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only]

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation
is not possible due to surrogates being diluted out of the samples during the course of the
analysis.

E Constituent concentration exceeded the calibration range.

G The quantitation is not gasoline or diesel but believed to be some other combination of
hydrocarbons.

Sample analysis performed outside of method- or client-specified maximum holding time

H requirement.

Estimated value -- (1) constituent detected at a level less than the RDL or PQL and

J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP
Reporting Only).

For CLP Reporting Only — Tentatively identified constituents (TICs) identified based on

N mass spectral library search.

NQ Analyte detected, but Not Quantified; see result from subsequent analysis
For CLP Reporting Only — The percent difference between the concentrations detected
P on both GC columns was greater than 25 percent [pesticide/PCB analyses only].
For CLP Reporting Only — Constituent was analyzed for but not detected (sample
U quantitation must be corrected for dilution and percent moisture).
X,Y,orZ Analyst-defined qualifier.
N/A in the % moisture cell indicates that data are reported on an "as received" basis. A
N/A value in the % moisture cell indicates that data are reported based on a "dry weight"
(% Moisture) basis.
~For Use On The QC Data Reporting Forms' f
QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory

* control standard, or surrogates; and RPD for matrix spike duplicate or unspiked
duplicate) exceeded acceptance limits.

The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be

a' evaluated due to insufficient spiking level compared to the elevated sample analyte
concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration was
below the RDL.

! Used as footnote designations on the QC Summary Form.
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ED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1l)
Jun 27 1996, 01l:41 pm

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘86

L7305-1 ~ c6-56 ~ 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Location: RFG18-49C6

Water 1 S 8260 VOLATILES Hold:04-JUL-96

L7305-2 = - C6~-56 & 20=-JUN-96 24-~-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Location: RFG18-49C6

L7305-3 ' e ‘”C6-56 © 20-JUN-96 - 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Location: RFG18-49Cé6

L7305-4 . 'CBe=58 y///' 20-JUN-~96 24-JUN-96 04-JUL-96
*MS/MSD“temp 9; REPORT BTEX ONLY : 4
Location: RFG18-49C6

Water 1 S 8260 VOLATILES Hold:04-JUL-96

L7305-5 ol T C6=58 , ' 47 20=-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Locat:on. RFG18-49C6

L7305-6 . C6-58 ~ ¢+ .20=-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Location: RFG18-49C6

L7305-7 A3-62 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Location: RFG18-49C6

Water 1 S 8260 VOLATILES Hold:04-JUL-96

L7305-8 - - A3=62 20~-JUN-96 24~JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY :
Location: RFG18-49C6

L7305-9 A3-62 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Location: RFG18-49C6

L7305-10 i C6-R37 L//// 20-JUN-96 24-JUN-96 04-JUL-96
temp 92; REPORT BTEX ONLY

Location: RFG18-49C6
Water 1 S 8260 VOLATILES Hold:04-JUL-96

% Soemqe L3305~ (61 e, D=6 New Naw e \ereps

< \«s\c.¢>~¢§\{S<ZS. ‘2?1qé(ﬂﬁ(



LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1n01)

Account:

Jun 27 1996, 01:41 pm

Login Number: L7305
337
Project: CHEVRON ‘96

Dames & Moore * Sacramento,

ca

«.Due. T
Date .. .

L7305-11 C6~R37 20~-JUN-96 24-~-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Location: RFG18-49Cé6
L7305-12 C6~R37 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Location: RFG18-49C6
L7305-13 C2-64p// 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; full 8260
Location: RFG18-49C6
Water 1 S 8260 VOLATILES Hold:04-JUL-96
1.7305-14 C2-64 20-JUN~-96 24-JUN-96 04-JUL-96
temp 9;
Location: RFG18-49C6 .
L7305-15 C2-64 20-JUN-96 24-JUN-96 04-JUL~-96
temp 9; ' _
Location: RFG18-49Cé6
L7305-16 » C7-54 V// 20-JUN-96 24~JUN-96 04-JUL-96
temp 9; full 8260
Location: RFG18-49C6
Water 1 S 8260 VOLATILES Hold:04~-JUL-96
L7305-17 C7-54 20~-JUN-96 24-JUN-96 04-JUL-96
temp 9; full 8260
Location: RFG18-49Cé6
L7305~-18 C7-54 20-JUN-96 24-JUN-96 04-JUL-9¢
temp 9; full 8260
Location: RFG18-49Cé
L7305-19 D8-50l/// 20-JUN-96 24-JUN=-96 04-JUL-96
temp 9; full 8260
Location: RFG18-49C6
Water 1 S 8260 VOLATILES Hold:04-JUL-96
L7305-20 i D8-50 20-JUN-96 24-JUN-96 04-~-JUL-96
temp 9; full 8260
Location: RFG18-49C6

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01l)
Jun 27 1996, 01:41 pm

Login Number: L7305
337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

Account:

L7305-21

. D8-50 20-JUN-96 24-JUN-96 04-~-JUL-96
temp 9; full 8260
Location: RFG18-49Cé6
L7305-22 - D8-48 b/// 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; full 8260
Location: RFG18-49C6
Water 1 S 8260 VOLATILES Hold:04-JUL-96 .
L7305-23’, o D8-48 e T20=-JUN-96 24-JUN-96 04-JUL-96
temp 9; full 8260
Location: RFG18-49Cé
L7305-24 D8-48 © 20=-JUN-96 24-JUN-96 04-JUL-96
temp 9; full 8260
Location: RFG18-49C6 .
L7305-25 D7-51 20-JUN-96 24-JUN-96 04~-JUL-96
temp 9; REPORT BTEX ONLY : A
Location: RFG18-49C6
Water 1 S 8260 VOLATILES Hold:04~-JUL-96
L7305-26 : D7-51 . 20=-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Location: RFG18-49Cé6 -
L7305-27 - .D7-51 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY
Location: RFG18-49Cé6
L7305-28 | : D7=-33 7 20-JUN-96 24-JUN-96 04-~-JUL-96
temp 10; REPORT BTEX ONLY
Location: RFG18-49C6
Water 1 S 8260 VOLATILES Hold:04-JUL-96
L7305-29 : - D7-33 20-JUN-96 24-JUN-96 04-JUL-96
temp 10; REPORT BTEX ONLY
Location: RFG18-49C6
L7305-30 D7-33 20-JUN-96 24-~JUN-96 04-JUL-96
temp 10; REPORT BTEX ONLY
Location: RFG18-49Cé6

Page 3



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lno01l)
Jun 27 1996, 01:41 pm

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ’'96

Account: 337

L7305~-31 C6-R04 —

. 21~-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; full 8260 MS/MSQ

Location: RFG18-49Cé6

Water 1 S 8260 VOLATILES Hold: 05-JUL-96

L7305-32 . - C6-R0O4 21-JUN-96 24-JUN-96 04-JUL~-96
temp 2to4; full 8260 MS/MSD

Location: RFG18-49Cé6 _

L7305-33 C6-R0O4 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; full 8260 MS/MSD

Location: RFG18-49Cé6

L7305-34 - 7 MS/MSD 21-JUN-96 24~-JUN-~96 04-JUL~-96
temp 2to4;

Location: RFG18-49Cé6 .

Water 1 S NONE Hold:01-JUL-96

L7305-35 MS/MSD 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4;

Location: RFG18-49Cé6

Water 1 S NONE Hold:01-JUL-96

L7305-36 ce—Rssv///A 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; REPORT BTEX ONLY

Location: RFG18-49Cé6

Water 1 S 8260 VOLATILES Hold:05~JUL~-96

L7305-37 C6-R36 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; REPORT BTEX ONLY

Location: RFG18-49Cé6

L7305-38 C6-R36 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; REPORT BTEX ONLY

Location: RFG18-49Cé6 L////»

L7305-39 v D6-R34 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; full 8260

Location: RFG18-49Cé6

Water 1 S 8260 VOLATILES Hold:05-JUL-96

L7305-40 D6-R34 21-JUN-96 24-JUN-96 04-JUL-96

temp 2to4; full 8260

Location: RFG18-49Cé6

Page 4
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnoO1l)
Jun 27 1996, 01:41 pm

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

L7305-41 . = 7 ' "D6=RI4 . 1nii21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; full 8260
Location: RFG18-49Cé6

L7305-42 ’ BB-DlJ///////, © 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4, REPORT BTEX ONL

Location: RFG18-49Cé6

Water 1 S 8260 VOLATILES Hold:05-JUL-96 .

L7305-43 . . B8=D1L © 21-JUN-96 24-JUN-96 04-JUL-96

temp 2to4; REPORT BTEX ONLY
Location: RFG18-49Cé6

temp 2to4; full 8260
Location: RFG18-49C6 ,
Water 1 S 8260 VOLATILES Hold:05-JUL-96

L7305-44". S “B8=-D1 - o i 21 =-JUN=-96 24~JUN-96 04-JUL-96
temp 2to4' REPORT BTEX ONLY ' . :

Location: RFG18-49C6 .
L7305-45 TBS-002 v//// ‘ 21-JUN-96 24-JUN-96 04-JUL-96

L7305-46 . . .TBS-002 - . . . 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; full 8260
Location: RFG18-49C6

L7305«47 e STPBS=002 T v pF21-JUN=96 24-JUN-96 04-JUL-96
temp 2to4; full 8260

Location: RFG18-49C6 b////

L7305--48 D7-34 21-JUN-96 24-JUN~96 04-JUL-96

temp 2to4; full 8260
Location: RFG18-49Cé6

Water 1 S 8260 VOLATILES Hold:05-JUL-96

L7305-~49 H S D7-34 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; full 8260
Location: RFG18-49C6

L7305-50 _ o . D7=34 : 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; REPORT BTEX ONLY
Location: RFG18-49Cé6 .

Page 5



Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnO1l)

Jun 27 1996,

01:41 pm

Login Number: L7305
337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

L7305-51 . D7-15
temp 2to4; REPORT BTEX ONLY
Location: RFG18-49C4

Water 1 S 8260 VOLATILES
L7305-52 . D7-15 .
temp 2to4; REPORT BTEX ONLY
Location: RFG18-49C4

L7305-53 . ‘D7-15
temp 2to4; REPORT BTEX ONLY
Location: RFG18-49C4

L7305~54 | I13-67 V///
temp 2to4; full 8260

Location: RFG18-49C4

Water 1 S 8260 VOLATILES
L7305-55 I3-67
temp 2to4; full 8260

Location: RFG18-49C4

L7305-56 . - I3-67
temp 2to4; full 8260

Location: RFG18-49C4

L7305-57 .- TBS-003
temp 2to4; full 8260

Location: RFG18-49C4

Water 1 S 8260 VOLATILES
L7305~58 TBS-003
temp 2to4; full 8260

Location: RFG18-49C4

L7305-59 : TBS-003
temp 2to4; full 8260

Location: RFG18-49C4 V///,
L7305-60 ) TBS~-001
temp 9; full 8260

Location: RFG18-49C4

Water 1 S 8260 VOLATILES

21-JUN-96

Hold:05-JUL-96

21-JUN-96
21-JUN-96

21-JUN-96

Hold:05-JUL-96

21-JUN-96
21-JUN-96

21-JUN-96

Hold:05-JUL-96

21-JUN-96
21-JUN-96

20-JUN-96

Hold:04-JUL~-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96
24-JUN-96

24-JUN-96

24-JUN-96
24-JUN-~96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96
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LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1nO1l)

Jun 27 1996, 0l1:41 pm

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

Account: 337

L7305-61 : TBS-001 ~ 20~JUN-96
temp 9; full 8260

Location: RFG18-~49C4

17305-62 : v TBS=-Q01 20-JUN-96
temp 9; full 8260

Location: RFG18-49C4 V///

L7305-63 B4-61 21-JUN-96

temp 2to4; REPORT BTEX ONLY
Location: RFG18-49C4

Water 1 S 8260 VOLATILES Hold:05-JUL-96
L7305-64 . .. B4-61 . 21-JUN-96
temp 2to4; REPORT BTEX ONLY

Location: RFG18-49C4

L7305-65 . = . "B4=61 21-JUN-96
temp 2to4; REPORT BTEX ONLY

Location: RFG18-49C4

1L7305-66 C6-56p//// 20-JUN-96
temp 9; PAHs ONLY

Location: EXPENDED

Water 1 S 8270 SIM Hold:27-JUN-96
L7305-67 . C6-56 20-JUN-96
temp 9; PAHs ONLY

Location: RFG01-06A

L7305-68 C6-58 P// 20-JUN-96
temp 9; PAHs ONLY

Location: EXPENDED

Water 1 S 8270 SIM Hold:27-JUN-96
L7305--69. _ C6-58 20-JUN-~96
temp 9; PAHs ONLY

Location: RFG01-06A

L7305-70 . A3-62 v// 20-JUN-96
temp 9; PAHs ONLY

Location: EXPENDED

Water 1 S 8270 SIM Hold:27-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-~-96

04-JUL-~96
04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1)
Jun 27 1996,

01:41 pm

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

337

. A3-62

L7305-71.

temp 9, PAHs ONLY
Location: RFGO01-06A
L7305-72

temp 2to4; PAHs ONLY
Location: EXPENDED
Water 1 S 8270
L7305-73

temp 2to4; PAHs ONLY
Location: RFGO01-06A
1.7305-74 .

temp 2to4; PAHs ONLY
Location: EXPENDED
Water 1 § 8270
L7305-75

temp 2to4; PAHs ONLY
Location: RFGO1-06A
L7305-76 o o
temp 2to4, PAHs ONLY
Location: EXPENDED
Water 1 S 8270
L7305-77

temp 2to4; PAHs ONLY
Location: RFGO01-06A
L7305-78

temp 12; PAHs ONLY
Location: EXPENDED
Water 1 S 8270
L7305~-79 _

temp 12; PAHs ONLY
Location: RFGO01-06A
L7305~-80

temp 12; PAHs ONLY
Location: EXPENDED
Water 1 S 8270

;cseR37V///

SIM
C6-R37

C2-64 v//

SIM
C2-64

C7-54V/(
SIM
C7-54

D8-50 d//

SIM
D8~50 '

D8-48 V///

SIM

20~JUN~-96

20-JUN-96

Hold:27-JUN-96

20-JUN-96

20-JUN-96

Hold:27-JUN-96

20-JUN-96

20-JUN-96

Hold:27-JUN-96

20-JUN-96

20-~JUN-96

Hold:27-JUN-96

20~JUN-96

20~-JUN-96

Hold:27-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

04-~JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96
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! wh

" LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01)
Jun 27 1996, 01:41 pm

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ’96

Account: 337

L7305-81 : . D8-48 -

(PR Y ]

- '20-JUN-96 24-JUN-96 04-JUL-96
temp 12; PAHs 'ONLY
Location: RFGO01-06A
L7305-82: i o J;D7451l%/(' . 20-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; PAHs ONLY
Location: EXPENDED
Water 1 S 8270 SIM Hold:27-JUN-96 _
L7305-83 o . 'D7-51 20-JUN-96 24-JUN-96 04-JUL-96
temp 12; PAHs ONLY
Location: RFGO01~-06B
L7305-84 o0 . p7-33L" 20-JUN-96 24-JUN-96 04-JUL-96
temp 10; PAHs ONLY . :
Location: EXPENDED .
Water 1 S 8270 SIM Hold:27-JUN-96
L7305-85 i ¢ DT=330 .20-JUN-96 24-JUN-96 04-JUL-96
temp 10; PAHs ONLY
Location: RFG01-06B
L7305-86 _ C6-R04 e ~ 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; PAHs ONLY MS/MSD '
Location: EXPENDED -
Water 1 s 8270 SIM Hold:28-JUN-96
L7305-87 .7 i .iC6=-R0O4 +21=-JUN=-96 24-JUN-96 04-JUL-96
temp 2to4; PAHs ONLY
Location: RFGO1-06B
L7305-88 i - "MS[MSD + .21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; PAHs ONLY ' '
Location: EXPENDED
Water 1 S NONE Hold:01-JUL-96
L7305-89 A MS/MSD 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; PAHs ONLY
Location: EXPENDED
Water 1 S NONE V/// Hold:01-JUL-96
L7305-90 ... .. C6-R36 7 . 21-JUN-96 24-JUN-96 04-JUL-96

temp 2to4; PAHs ONLY
Location: EXPENDED
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01l)

Jun 27 1996,

0l1l:41 pm

Login Number: L7305

337 Dames & Moore * Sacramento,

Project: CHEVRON ‘96

CA

32

Water

L.7305-91
temp 2to4
Location:

L7305-92
temp 2to4
Location:
Water

L7305-93
tenp 2to4
Location:

L7305-94
temp 2to4
Location:
Water

L7305-95
temp 2to4
Location:

L7305-96
temp 2to4
Location:
Water

L7305-97

temp 2to4
Location:

L7305-98
temp 2to4
Location:
Water

L7305-99
temp 2to4
Location:
Water

1 S 8270

; PAHs ONLY
RFG01-06B

; PAHs ONLY
EXPENDED
1 S 8270

; PAHs ONLY
RFGO1-06B

; PAHsS ONLY
EXPENDED
1 S 8270

; PAHs ONLY
RFGO01-06B

; PAHs ONLY
EXPENDED
1 S 8270

; PAHs ONLY
RFG01-06B

; PAHs ONLY
EXPENDED
1 S 8270

; PAHs ONLY
EXPENDED
1 S 8270

SIM
C6-R36

D6-R34 v///

SIM

D6-R34

B8-D1 b//

SIM
B8~-D1

D7-34 u///

Hold:28-JUN-96

21-JUN-96

21-JUN-96

Hold:28-JUN-96

21-JUN-96

21-JUN-96

Hold:28~JUN-96

21-JUN-96

21~JUN-96

Hold:28-~JUN-96

21-JUN-96

21-JUN-96

Hold:28-JUN-96

21-JUN-96

Hold:28-JUN-96

24-JUN-96

24-JUN-96

24-JUN~96

24-JUN-96

24~JUN-96

24-JUN-96

24~JUN-96

24~JUN-96

24~-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL~96

04-JUL-~-96

04-JUL~-96

04-JUL-96
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Jun 27 1996, 01:41 pm

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON /96

L7305-100 : 13-67 . ' - 21-JUN-96 24-JUN-96 04~-JUL~-96
temp 2to4; PAHs ONLY
Location: RFGO01-06B

L7305-101. . . B4=-61 p///( _ 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; PAHs ONLY

Location: EXPENDED

Water 1 S 8270 SIM Hold:28-JUN-96

L7305~102 ' B4-61 - 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4;

Location: RFG01-06B

Water 1 S 160.1 TDSY Hold:28-JUN-96

Water 1 S 310.1 ALKALINITYY Hold:05-~JUL-96

Water 1 S 325.2 CHLORIDE+ ‘Hold:19-JUL-96 . .

Water 1 S 375.4 SULFATE.” Hold:19-JUL-96 .
L7305-103 ° ..c2-64 ~ .7 - 20-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; "J" FLAG ! o i
Location: RFG01-06B

Water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96

L7305-104 . CT-54 [~ . 20-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; "J" FLAG

Location: RFGO01-06B .

Water 1 S 8270 SEMI-VOLATILES Hold:27~JUN-96

L7305-105 D8-50L///A 20-JUN-96 24-JUN-96 04-JUL~-96
temp 12; "J" FLAG

Location: RFG01-06B

Water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96

L7305-106 - 'D8-48 L//, _ 20-JUN-96 24-JUN-96 04-JUL-96
temp 12; "J" FLAG

Location: RFG01-06B

Water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96

L7305-107 C6-R04 21-JUN-96 24-JUN-96 04-JUL-96

temp 2to4; "J" FLAG MS/MSD
Location: RFG01-06B

Water 1 S 8270 SEMI-VOLATILES Hold:28-JUN-96

Page 11



Account: 337

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01)
Jun 27 1996, 01:41 pm

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

Date:

L7305-108

temp 2to4; "J" FLAG

Location: RFG01-06B

Water 1 S NONE

L7305-109 :

temp 2to4; "“J" FLAG
Location: RFG01-06B
Water 1 S NONE

L7305-110

temp 2to4; "J" FLAG
Location: RFGO1-06B
Water 1 S 8270

L7305-111 :

temp 2to4; "“JI" FLAG
Location: RFGO1-06B
Water 1 S 8270

L7305-112

temp 2to4; "J" FLAG
Location: RFG01-06B
Water 1 S 8270

L7305-113

temp 9; METALS=As,Cd,

Location: RFG01-06B

Water 1 S 6010
Water 1 S 6010
Water 1 S 7000
Water 1 S 7470
L7305-114

temp 9; METALS=As,Cd,

Location: RFGO1-06B

Water 1 S 6010
Water 1 S 6010
Water 1 S 7000
Water 1 S 7470
L7305-115

temp 9; METALS=As,Cd,

Location: RFG01-06B

MS /MSD

MS /MSD

D6-R34
SEMI-VOLATILES

S

SEMI-VOLATILES

D////

D7-34

I3-67

SEMI-VOLATILES

C6~-56
Cr,Pb,Ni,V _~

ICP METALS

ICP TRACE
FURNACE METALS
MERCURYv

C6-58
Cr,Pb,Ni,V

ICP METALS

ICP TRACE L
FURNACE METALS
MERCURY

A3-62
Cr,Pb,Ni,V

21-JUN-96

Hold:01-JUL-96

21-JUN-96

Hold:01-JUL-96

21-JUN-96

Hold:28-JUN-96

21-JUN-96

Hold:28-JUN-96

21-JUN-96

Hold:28-JUN-96

20-JUN-96

Hold:17-DEC-~-96
Hold:17-DEC-96
Hold:17-DEC-96
Hold:18-JUL~-96

20-JUN-~-96
Hold:17-DEC-96
Hold:17-DEC-96
Hold:17-DEC-96
Hold:18-JUL-96

20-JUN-96

24-~JUN-96

24~JUN-96

24~-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-~96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1)
Jun 27 1996, 01:41 pm

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

S 6010 ICP METALSL/////Hold:17-DEC—96

Water 1

Water 1 S 6010 ICP TRACE Hold:17~DEC-96

Water 1 S 7000 FURNACE METALS Hold:17-DEC-96

Water 1 S 7470 MERCURY Hold:18-JUL-96

17305-116 C6-R37 - 20-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V

Location: RFG01-06B u//// ‘

Water 1 S 6010 ICP METALS Hold:17-DEC-96

Water 1 S 6010 ICP TRACE Hold:17-DEC-96

Water 1 S 7000 FURNACE METALS Hold:17-DEC-96

Water 1 S 7470 MERCURY Hold:18-JUL-96

L7305--117 ' C2-64 20-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,Vv "~ .

Location: RFG01-06B ’

Water 1l S 6010 ICP METALS Hold:17-DEC-96

Water 1 S 6010 ICP TRACE Hold:17-DEC-96

Water 1 S 7000 FURNACE METALS Hold:17-DEC-96

Water 1 S 7470 MERCURY Hold:18-JUL-96

L7305~118 C7-54 20-JUN-96 24-JUN-96 04-JUL-96

temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V
Location: RFGO01-06B

Water 1 S 6010 ICP METALS Hold:17-DEC-96

Water 1 S 6010 ICP TRACE Hold:17-DEC-96

Water 1 S 7000 FURNACE METALS Hold:17-DEC-~96

Water 1 S 7470 MERCURY Hold:18-JUL-96

L7305-119 : D8-50 q/////” 20-JUN-96 24-JUN-96 04-JUL-96
temp 12; METALS=As,Cd,Cr,Pb,Ni,

Location: RFG01-06B

Water 1l S 6010 ICP METALS Hold:17-DEC-~96

Water 1 S 6010 ICP TRACE Hold:17-DEC-~-96

Water 1 S 7000 FURNACE METALS Hold:17-DEC-96

Water 1 S 7470 MERCURY Hold:18~-JUL-~-96

L7305-120 = - D8-48 - ~© '20-JUN-96 24-JUN-96 04~JUL-96
temp 12; METALS=As,Cd,Cr,Pb,Ni,V

Location: RFGO01-06B

Water 1 S 6010 ICP METALS Hold:17-DEC~96

Water 1 S 6010 ICP TRACE Hold:17-DEC-96

Water 1 S 7000 FURNACE METALS Hold:17-DEC-96

Water 1 S 7470 MERCURY Hold:18-JUL-96
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01)

Jun 27 1996,

01:41 pm

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

Account: 337

L7305-121 ' D7-51 ﬁ‘/
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V
Location: RFG01-06B

Water 1 S 6010 ICP METALS
Water 1 S 6010 ICP TRACE
Water 1 S 7000 FURNACE METALS
Water 1 S 7470 MERCURY
L7305-122 : D7-33

temp 10, METALS=As,Cd,Cr,Pb,N1,V
Location: RFGO1l- 06B

Water 1 S 6010 ICP METALS
Water 1 S 6010 ICP TRACE
Water 1 S 7000 FURNACE METALS
Water 1 S 7470 MERCURY
L7305-123. - C6-R0O4

temp 2to4, METALS=As,Cd,Cr,Pb,Ni,V
Location: RFG01-06B

Water 1 S 6010 ICP METALS
Water 1 S 6010 ICP TRACE
Water 1 S 7000 FURNACE METALS
Water 1 S 7470 MERCURY
L7305-124 "MS/MSD

temp 2to4; METALS=as,Cd,Cr,Pb,Ni,V
Location: RFG01-06B ,
Water 1 S NONE V//////
L7305--125 C6-R36

temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V
Location: RFG01-06B

Water 1 S 6010 ICP METALS
Water 1 S 6010 ICP TRACE
Water 1 S 7000 FURNACE METALS
Water 1 S 7470 MERCURY
L7305-126 e - -D6-R34

temp 2to4, METALS—As c4,Cr,Pb,Ni,V
Location: RFG0O1-06B

Water 1 S 6010 ICP METALS
Water 1 S 6010 ICP TRACE
Water 1 S 7000 FURNACE METALS
Water 1 S 7470 MERCURY

20-JUN-96

Hold:17-DEC-96
Hold:17-DEC-96
Hold:17-DEC-96
Hold:18-JUL-96

20-JUN-96
Hold:17-DEC-96

Hold:17-DEC-96
Hold:17-DEC-96

Hold:18-JUL-96

21-JUN-96
MS/MSD

Hold:18-DEC-96
Hold:18-DEC-96
Hold:18-DEC-96
Hold:19-JUL-96

21-JUN-96

Hold:01-JUL-96
21-JUN-96

Hold:18-DEC-96
Hold:18-DEC-96
Hold:18-DEC-96
Hold:19-JUL-96

21-JUN-96

Hold:18-DEC-96
Hold:18-DEC-96
Hold:18-DEC-96
Hold:19-JUL-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

04-JUL~-S96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01l)
Jun 27 1996, 01:41 pm

Login Number: L7305
337 Dames & Moore * Sacramento, CA
Project: CHEVRON ’96

Account:

L7305-127

temp 2to4,IMETALé¥As cd,cCr, P';

'B8-D1.

Location: RFG01-06B

Water 1 S 6010 ICP METALS
Water 1 S 6010 ICP TRACE
Water 1 S 7000 FURNACE METALS
Water 1 S 7470 MERCURY
L7305-128 D734 7
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V
Location: RFG01~01B

Water 1 S 6010 ICP METALS -~

Water 1
Water 1l
Water 1l

L7305-129

temp 2to4; METALS=As,Cd,Cr,
Location: RFG01-01B

Water 1l
Water 1
Water 1
Water 1
L7305~130
temp 2to4;

S 6010 ICP TRACE
S 7000 FURNACE METALS
S 7470 MERCURY

D7-15
Ni,V

S 6010 ICP METALS

S 6010 ICP TRACE

S 7000 FURNACE METALS
S 7470 MERCURY

‘I3-67.

METALS-As cd,cr, Bb., Ni, vV

Location: RFG01-01B

Water 1
Water 1
Water 1l
Water 1
L7305-131

S 6010 ICP METALS
S 6010 ICP TRACE
S 7000 FURNACE METALS

S 7470 MERCURﬁ/////
B4-61 :

tenmp gto4; METALS=As,Cd,Cr,Pb,Ni,V
Location: RFG01-01B

Water
Water
Water
Water

e

L7305-132
temp 9
Location: 121
Water 1

S 6010 ICP METALS

S 6010 ICP TRACE

S 7000 FURNACE METALS
S 7470 MERCURY

Cc6-56

S 353.2 NITRATE v~

. 21-JUN-96

Hold:18-DEC-96
Hold:18-DEC-96
Hold:18-DEC-96
Hold:19-JUL-96

. 21-JUN-96
Hold:18-DEC-96

Hold:18-DEC-96
Hold:18-DEC-96

"Hold:19-JUL-96

'21=JUN-96

Hold:18-DEC-96
Hold:18-DEC-96
Hold:18-DEC-96
Hold:19-JUL-96

Hold:18-DEC-96
Hold:18-DEC-96
Hold:18-DEC=-96
Hold:19~JUL-96

21~-JUN-96
Hold:18-DEC-96
Hold:18~-DEC~-96
Hold:18-DEC-96
Hold:19~JUL~96

20-JUN-96

Hold:18-JUL-~96

24-JUN-96

24-JUN=96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04~JUL-96

04-JUL-96
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01l)

Jun 27

1996,

01:41 pm

Login Number: L7305
337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

L7305-133

temp 9
Location:
Water

L7305-134
temp 9
Location:
Water

121

121

L7305-135 .

temp 2to4
Location:
Water

121

L7305-136

temp 2to4
Location:
Water

L7305-137

temp 2to4
Location:
Water

L7305-138
temp 12
Location:
Water

.7305-139
temp 12
Location:
Water

L7305-140
temp 12
Location:
Water

L7305-141
temp 10
Location:
Water

121

121

121

121

121

121

- C6-58.

353.2 NITRATEL—
A3-62

353.2 NITRATE L
C6-R37

353.2 NITRATE L—

Cc2-64

353.2 NITRATE ¢
Cc7-54

353.2 NITRATE
. D8-50

353.2 NITRATE

D8-48

353.2 NITRATE-
D7-51

3 353.2 NITRATE &+

D7-33

353.2 NITRATE v~

"

20-JUN-96

Hold:18-JUL-96

20-~JUN-96

Hold:18-JUL-96

20-JUN-96

Hold:18-JUL-96

20~JUN-96

Hold:18-JUL-96

20-JUN-96

Hold:18-JUL-96

20-JUN-96

Hold:18-JUL-96

20-JUN-96

Hold:18-JUL-96

20-JUN-96

Hold:18-JUL-96

20-JUN-96

Hold:18-JUL-96

24~-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-~JUN~96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-%9¢

04-JUL-96

04-JUL-96
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnoO1l)

Jun 27

1996,

01:41 pm

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

337

L7305-142
temp 2to4
Location:
Water

L7305-143
temp 2to4
Location:
Water

L7305--144
temp 2to4
Location:
Water

L7305--145
temp 2to4
Location:
Water

L7305-146
temp 2to4
Location:
Water

L7305-147
temp 2to4
Location:
Water

L7305-148
temp 2to4
Location:
Water

L7305-149
temp 2to4
Location:
Water

L7305-150
temp 2to4
Location:
Water

' MS/MSD
121

C6-R04 -

1 s 353.2 NITRATE-

RFG01-01B
1 S NONE

121

121

121

121

121

RFGO01-01B

1 S 353.2 NITRATE

121

353.2 NITRATE

MS/MSD

C6-R36

353.2 NITRATE v~
'D6-R34

353.2 NITRATE‘///

B8-D1

D7-34

353.2 NITRATE™

D7-15

v

353.2 NITRATE

13-67
/

B4-61

1 S 353.2 NITRATE‘///

v///

Hold

:19-JUL-96

21-JUN-96

Hold:01-JUL-96

Hold

ﬁold

Hold

Hold

Hold

Hold

21-JUN-96

+19-JUL-~-96
21-JUN-96

:19~JUL~-96
*21-JUN~-96

Hold:19-JUL-96

-21-JUN-96

:19-JUL-96
21-JUN-96

:19-JUL-96
21-JUN=-96

$19-JUL-96
21-JUN-96

$19-JUL-96

24~JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

04-JUL~96

04~-JUL-96

04-JUL-96

04-JUL-96

04~JUL-96

04-JUL-96

04-JUL-9¢

04-JUL-96

04-~JUL-96
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1l)

Jun 27 1996,

01:41 pm

Login Number: L7305

337

vProject: CHEVRON ‘96

Dames & Moore * Sacramento, CA

L7305-151
tenmp 9
Location:
Water
Water
Water
Water

L7305-152
temp 9
Location:
Water
Water
Water
Water

L7305-153

tenmp 9
Location:
Water
Water
Water
Water

L7305-154
temp 2to4
Location:
Water
Water
Water
Water

L7305~155
temp 2to4
Location:
Water
Water
Water
Water

L7305-156

temp 2to4
Location:
Water

nnunn nmnmunmn

nhhnhnw

nnnn

nunnn

. ce-56

160.1 TDS
310.1 ALKALINITY+"
325.2 CHLORIDE-~
375.4 SULFATE.~

. C6-58

160.1 TDS+"

310.1 ALKALINITY.~
325.2 CHLORIDE.~
375.4 SULFATE _-

7 T A3-62

160.1 TDS —
310.1 ALKALINITY~
325.2 CHLORIDE+~
375.4 SULFATE, -

C6-R37

160.1 TDS —

310.1 ALKALINITY.—

325.2 CHLORIDE, -~

375.4 SULFATE .—
C2-64

160.1 TDS +

310.1 ALKALINITY:.~

325.2 CHLORIDE.-

375.4 SULFATE .-

C7-54

160.1 TDS

20-JUN-96

Hold:27-JUN-96
Hold:04-JUL-96
Hold:18-JUL-96
Hold:18-JUL-96

20-JUN-96
Hold:27-JUN-96

Hold:04-JUL-96
Hold:18-JUL-96

"Hold:18-JUL-96

20-JUN-96

Hold:27-JUN-96
Hold:04-JUL-96
Hold:18-JUL-96
Hold:18-JUL-96

20~-JUN-96
Hold:27-JUN-96
Hold:04-JUL-96
Hold:18-JUL-96
Hold:18-JUL-96

20-JUN-96
Hold:27-JUN-96
Hold:04-JUL-96
Hold:18-JUL-96
Hold:18-JUL-96

20-JUN-96

Hold:27-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jun 27 1996,

01:41 pm

Login Number: L7305
337 Dames & Moore * Sacramento,
Project: CHEVRON ‘96

CA

Water
Water
Water

L7305-157
temp 12
Location:
Water
Water
Water
Water

1 ALKALINITY“"
2 CHLORIDE+"
4 SULFATE.—

- D8-50

L7305-158. .. .

temp 12
Location:
Water
Water
Water
Water

L7305-~159 _
temp 2to4

Location:
Water
Water
Water
Water

LL7305~-160
temp 10
Location:
Water
Water
Water
Water

L7305-161
temp 2to4
Location:
Water
Water
Water
Water

1 TDS “

310.1 ALKALINITY~

2 CHLORIDE +—
4 SULFATE .—

D8-48

1 TDS “—

310.1 ALKALINITY.—

2 CHLORIDE:—"
4 SULFATE, —~

- D7-51

1 S 310.
1 S 325.
1 S 375.

133
1 S 160.
1 s
1 S 325.
1 S 37s.

133
1 S 160.
1 s
1 S 325.
1 S 375.

133
1 S 160.
1 S 310.
1 S 325.
1 S 375.

133
1 s 160.
1 S 310.
1 S 325.
1 S 375.
MS /MSD

133
1 § 160.
1 S 310.
1 S 325.
1 S 375.

1 TDS v«

1 ALKALINITY-
2 CHLORIDE. -~
4 SULFATE,_-~

1 TDS +

1 ALKALINITY+
2 CHLORIDE+

4 SULFATE.—

C6-RO4

1 TDS »

1 ALKALINITY v~
2 CHLORIDE
4 SULFATE .

Hold:04~JUL-96
Hold:18-JUL-96
Hold:18-JUL-96

20-JUN-96
Hold:27-JUN-96
Hold:04-JUL-96
Hold:18-JUL~-96
Hold:18-JUL-96

. '20-JUN-96

Hold:27~JUN-96

Hold:04-JUL-96
Hold:18-JUL-96
Hold:18-JUL-96

"20-JUN-96

Hold:27-JUN-96
Hold:04-JUL-96
Hold:18-JUL-96
Hold:18-JUL-96

- 20=-JUN~-96

Hold:27-JUN~96
Hold:04-JUL~96
Hold:18-JUL~96
Hold:18-JUL~96

21-JUN-96

Hold:28-JUN-96
Hold:05-JUL-96
Hold:19-JUL-96
Hold:19-JUL-96

24-JUN-96

- 24-JUN-96

24-JUN-~96

24-JUN-96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnOl)

Jun 27 1996,

01:41 pm

Login Number: L7305
Dames & Moore * Sacramento,
Project: CHEVRON ‘96

337

CA

L7305-162 .

temp 2to4
Location:
Water

L7305-163

temp 2to4
Location:
Water
Water
Water
Water

L7305-164 .

temp 2to4
Location:
Water
Water
Water
Water

L7305-165

temp 2to4
Location:
Water
Water
Water
Water

I7305-166 .

temp 2to4
Location:
Water
Water
Water
Water

L7305-167 . -
temp 2to4

Location:
Water
Water
Water
Water

nnhunnm nwhunn nnnn nhnn

nnnn

o MS/MSD

NONE

L C6=R36-

160.1 TDS

310.1 ALKALINITY “
325.2 CHLORIDE v
375.4 SULFATE .~

~ D6=R34

160.1 TDS v

310.1 ALKALINITY~
325.2 CHLORIDE ~
375.4 SULFATE .

“B8-D1

160.1 TDS ,
310.1 ALKALINITY
325.2 CHLORIDE ~
375.4 SULFATE .—

DT=34

160.1 TDS ~

310.1 ALKALINITYY
325.2 CHLORIDE.
375.4 SULFATE _ -

D7-15

160.1 TDS

310.1 ALKALINITY
325.2 CHLORIDE
375.4 SULFATE _-

~

21-JUN-96

Hold:01-JUL-96

21-JUN-96

Hold:28-JUN-96
Hold:05-JUL-96
Hold:19-JUL-96
Hold:19-JUL-96

21-JUN-96

Hold:28-JUN-96
Hold: 05-JUL-96
Hold:19~JUL-96
Hold:19-JUL-96

21-JUN-96

Hold:28-JUN-96
Hold:05-JUL~-96
Hold:19-JUL-96
Hold:19-JUL-96

21-JUN-96

Hold:28-JUN-96
Hold:05-JUL-96
Hold:19-JUL-96
Hold:19-JUL-96

21-JUN-96

Hold:28-JUN-96
Hold:05-JUL-96
Hold:19-JUL-96
Hold:19-JUL-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96
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(%4

LOCKHEED ANALYTICAL SERVICES s
LOGIN CHAIN OF CUSTODY REPORT (1n01l)
Jun 27 1996, 01:41 pm

Login Number: L7305
Account: 337 Dames
Project

& Moore * Sacramento, CA
: CHEVRON ’96

L7305-168 "

temp 2to4
Location:
Water
Water
Water
Water

L7305-169

Location:
Water
Water
Water

L

e ke

nnn

I3-67

160.1 TDS “ _
310.1 ALKALINITY
325.2 CHLORIDE o
375.4 SULFATE

-REPORT TYPE
EDD - DISK DEL.

GCMS2
INORG TYPE 2 RPT

“ . 21-JUN-96 24-JUN-96 04-JUL-96

Hold:28-JUN-96
Hold:05-JUL-96
Hold:19-JUL-96
Hold:19-JUL-96

24-JUN-96 24-JUN-=-96 04-JUL-96

-
Page 21 &ﬂgzi{
Signature: ‘0\67‘
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01l)
Jun 26 1996, 08:40 am

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

L7305-1: FE .. C6~56 - .. ... 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY

Location: RFG18-49Cé6

Water 1 S 8260 VOLATILES Hold:04-JUL-96

L7305=2 o Ce~86 i i e 2 0=TJUN=96.24<-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY :
Location: RFG18-49Cé6

L7305=3 0 o C6=56. . #720~JUN=-96 24~JUN-96 04-JUL-96
temp 9, REPORT 'BTEX ONLY
Location: RFG18-49Cé6

L7305—4 ¢ el ©CE=58 i 9 0=~JUN-96 24-JUN-96 04-JUL-96
*MS/MSD temp 9 RE ORT BTEX ONLY

Location: RFG18 49C6

Water 1 S 8260 VOLATILES Hold:04-JUL-96

L7305=5 ot iy CE=88 o 2 0=JUN=96: 24 -JUN=-96 " 04-JUL-96
temp 9, REPORT BTEX ONLY
Location: RFG18-49C6

L7305-6. e C6=58
temp 9; REPORT BTEX ONLY
Location: RFG18-49Cé6

04-JUL-96

L7305=-7 Ll GEA3=62 i 2 0=JUN=-96-24-JUN-96 - 04~-JUL-96
temp 9; REPORT BTEX "ONLY

Locatlon' RFG18~-49C6

Water 1 S 8260 VOLATILES Hold:04~-JUL-~96

L7305-8 .o
temp 9; REPORT BTEX ONLY
Locatlon' RFG18-49C6

| 20-JUN<96 24-JUN-96 = 04-JUL-96

L7305-9
temp 9; REPO
Locatlon' RFG18-49C6

. 20=JUN=96 :24~JUN-96 04-JUL-96

ONLY

L7305-10" C6=R37 . o - 20-JUN=96 24-JUN-96 . 04-JUL-96
temp 9; REPORT BTEX ONLY

Locat:on. RFG18-49C6

Water 1 S 8260 VOLATILES Hold:04~-JUL~96

Page 1



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Jun 26 1996, 08:40 am

Login Number: L7305
Dames & Moore * Sacramento,
Project: CHEVRON ‘96

Account: 337 CA

L7305-11

~C6=R37

temp 9; REPORT BTEX ONLY

Locatlon. RFG18-49C6

L7305=-12"

1 C6=R37 -

temp 9; REPORT BTEX ONLY

Location: RFG18-49C6
L7305~13 "
temp 9;

Location:
Water 1

full 8260
RFG18~-49C6
S 8260

temp 9;
Location: RFG18-49Csé

L7305-15 = o

Location: RFG18-49Cé6
L.7305-16"
temp 9;

Location: RFG18-49Cé
Water 1 S 8260

L7305-17 " |
temp 9; full 8260
Location: RFG18-49C6

tempw9'
Location:

full 8260
RFG18-49C6

L7305-19
temp 9; full 8260

Location: RFG18-49C6
wWater 1 S 8260

RFG18-49C6

Location:

'D8=50"

VOLATILES

0264
S C2-64

G L C7-54
full 8260

VOLATILES
C7-54.

VOLATILES

20-JUN-96

o 20-JUN-9 &6

Hold:04-JUL-96

'20-JUN-96

36 24-JUN-96

'20-JUN=-96-

Hold:04-JUL-96

. 20-JUN-96

. 20=-JUN-96.

24-JUN-96

'24-JUN-96

24=JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

Hold:04-JUL-96

| 20-JUN-96

24-JUN=-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96 -

04-JUL-96

04-JUL~96

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Jun 26 1996, 08:40 am

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON /96

Account: 337

L7305~21 D8-50 20~-JUN-96 24-JUN-96 04-JUL-96
temp 9; full 8260

Location: RFG18-49C6

L7305~22 D8-48 20-JUN-96 24-JUN-~96 04-JUL~-96
temp 9; full 8260

Location: RFG18-49C6

Water 1 S 8260 VOLATILES Hold:04-JUL-96

L7305-23 D8-48 20-JUN-96 24-JUN-~-96 04-~JUL-96
temp 9; full 8260

Location: RFG18-49C6

L7305-24 D8-48 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; full 8260

Location: RFG18-49C6

L7305-25 D7-51 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY

Location: RFG18-49C6

Water 1 S 8260 VOLATILES Hold:04-JUL-96 _

L7305-26 D7-51 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; REPORT BTEX ONLY

Location: RFG18-49C6

L7305-27 D7-51 20-JUN-96 24-JUN-96 04-JUL~96
temp 9; REPORT BTEX ONLY

Locat.ion: RFG18-49Cé6

L7305-28 D7-33 20-JUN-96 24-JUN-96 04-JUL-96
temp 10; REPORT BTEX ONLY

Location: RFG18-49C6

wWater 1 8 8260 VOLATILES Hold:04-JUL~96

L7305-29 D7-33 20-JUN-96 24-JUN-96 04-JUL-96
temp 10; REPORT BTEX ONLY

Location: RFG18-49C6

L7305-30 : D7-33 20-JUN-96 24-JUN-96 04-JUL-96
temp 10; REPORT BTEX ONLY

Location: RFG18-49C6

Page 3
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jun 26 1996,

08:40 am

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ’96

337

L7305-31 . .- C6=R04 21-JUN-96
temp 2to4; full 8260 MS/MSD

Location: RFG18-49C6

Water 1 S 8260 VOLATILES Hold:05-JUL-96

1.7305=32. ¢ 0 i “C6-RO4 . 21-JUN-96

temp 2to4; full 8260 MS/MSD

Location: RFG18~-49Cé6

L7305-33 . .. C6=RO4 = 9 21-JUN-96
temp 2to4; full 8260 MS/MSD

Location: RFG18-49Cé6

L7305-34 ‘MS /MSD L 21=JUN-96

temp 2to4;

Location: RFG18-49Cé

Water 1 S NONE Hold: 01-JUL-96

temp 2to4;

Location: RFG18-49Cé6

Water 1 S NONE Hold:01-JUL-96

L7305-36 . . C6-R36 1 21-JUN-96
temp 2to4, REPORT BTEX ONLY

Location: RFG18-49C6

Water 1 S 8260 VOLATILES Hold:05-JUL~-96

L7305=37 1121-JUN-96

temp 2tod; 'REPORT BTEX'ONLY?”

Location: RFG18-49Cé6
L7305-~38". - e
temp ?to4, REPORT BTEX ONLY
Location: RFG18-49C6
E7305-39." "H
temp ?to4, full 8260
Location: RFG18-49Cé6
Water 1 S 8260
L7305-40. -
temp 2to4; full 8260
Location: RFG18-49Cé6

C6=R36

‘D6=R34 ©21-JUN-96
VOLATILES Hold:05-JUL-96
D6-R34 21-JUN=96:

24-JUN-96

24-JUN-96

24~JUN-96

-24~JUN-96

6 24~JUN-96

24-JUN-96

24-JUN-96

Y6 24=JUN-96 =

24-JUN-96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

04~JUL-96

04-JUL-96

04-JUL-96

- 04-JUL~-96

04-JUL-96

04-JUL-96

04-JUL-96

Page 4
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01l)
Jun 26 1996, 08:40 am

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

1L7305-4% .. . . D6-R34 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; full 8260
Location: RFG18-49Cé6

L7305-42
temp 2to4, RE
Location: RFG18-49Cé

Water 1 S 8260 VOLATILES Hold:05-JUL-96

-21-JUN-96 24~JUN-96 04-JUL-96

L7305~ 43 S "B8-D1 . 0w 21-JUN=-96 -24-JUN-96 04~-JUL-96
temp 2to4 REPORT BTEX ONLY

Location: RFG18-49Cé

L7305-44 ¢ . vl - B&-DL SR e 21I=JUN=-96.24-JUN-96 04-JUL-96
temp 2to4, REPORT BTEX ONLY

Location: RFG18-49Cé

2V S oo v PBEEQQ2: o T 21=JUN=96 24-JUN-96 04-JUL-96
temp 2to4 full 8260 :
Location: RFG18-49Cé6
Water 1 S 8260 VOLATILES Hold:05-JUL-96

e S 'TBS=002 .- . . . 21-JUN-96.24-JUN-96 04-JUL~-96
temp 2to4; full 8260
Location: RFG18-49Cé

L7305-46

L7305-47 0 . .. TBS-002 . - = 21-JUN-96 24-JUN-96  04-JUL-96
temp 2to4; full 8260
Location: RFG18-49C6

L7305-48 . o0 D7?=34 000 oo 0 2T=JUN=-96 24-JUN-96 ©  04-JUL-96
temp 2to4; full 8260 '

Location: RFG18-49Cé6 :

Water 1 S 8260 VOLATILES Hold:05-JUL-96

L7305-49 D7-
temp 2to4; full 8260
Location: RFG18-49Cé

21-JUN-96 24-JUN-96 =~ 04-JUL-96

L7305-50 7=3.
temp 2to4; REPORT BTEX ONLY
Location: RFG18-49Cé6

' 21-JUN-96 24-JUN-96 = 04-JUL-96

Page 5
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Jun 26 1996, 08:40 am

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON /96

L7305-51" B S D7eXS i A 21 =JUN-96 24-JUN-96 04-JUL-96
temp 2to4, REPORT BTEX ONLY

Location: RFG18-49C4

Water 1 S 8260 VOLATILES Hold:05-JUL-96

L7305=-52" : Lot s D7=15¢ S ' j21~JUN-96 24-JUN-96 04-JUL-96
temp 2to4, REPORT BTEX ONLY
Location: RFG18-49C4

L7305-53 . . D7?=15 S0 21~JUN-96 24-JUN-96 = 04-JUL-96
temp 2to4, REPORT BTEX ONLY
Location: RFG18-49C4

L7305-54 % CI3=67 it 7T 2¥=JUN—-96 24-JUN-96 04-JUL-96
temp 2to4 full 8260

Location: RFG18-45C4

Water 1 S 8260 VOLATILES Hold:05-~-JUL-96

L7305=55 . e I3=67 s e 21=JUN=96 24-JUN-96  04-JUL-96
temp 2to4, full 8260
Location: RFG18-49C4

L7305-56 . .o I3=67

temp 2to4, full 8260
Location: RFG18-49C4

4-JUN-96 . = 04-JUL-96

L7305-57: E L
temp 2to4, full 826
Location: RFG18-49C4

Water 1 S 8260 VOLATILES Hold:05-JUL-96

.~ .21-JUN-96 24-JUN-96 = 04-JUL-96

L7305-58 . - -TBS=003 . 21=JUN=96 24~JUN=96 04-JUL~96
temp 2to4; full 8260 '

Location: RFG18-49C4

L7305-39 . TBS=003" ...° . o 21-JUN-96 24-JUN-96 . . 04-JUL-96
temp 2to4, full 8260

Location: RFG18-49C4

"TBS=-001 .

©.'20-JUN-96 24-JUN-96 - 04-JUL-96

temp 9; full 8260
Location: RFG18-49C4
Water 1 S 8260 VOLATILES Hold:04~-JUL-96
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lno01l)
Jun 26 1996, 08:40 am

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

L7305-61 ... TBS-001 N .7 20-JUN-96 24-JUN-96 04-JUL-96
temp 9; full 8260
Location: RFG18-49C4

L7305-62 . et TBS=Q01. 0 0 . 20=-JUN-9624-JUN-96 04-JUL-96
temp 9; full 8260
Location: RFG18-49C4

L7305-63 e “B4=61 . o000 21=JUN-96:24-JUN-96 04-JUL-96
temp 2to4, REPORT BTEX ONLY

Location: RFG18-49C4

Water 1l S 8260 VOLATILES Hold:05-JUL-96

L7305-64. i “B4=61 - A S wTUN=96 24=0UN-96. - “04-JUL-96
temp 2to4, REPORT BTEX ONLY
Location: RFG18-49C4

L7305-65 [ . B4-61 L 21-JUN-96 24-JUN-96 04~JUL~-96
temp 2to4 REPORT BTEX ONLY
Location: RFG18-49C4

L7305-66 LT Ce=86T L s X 0=JON=96124-JUN=-96 04-JUL-96
temp 9; PAHs ONLY

Location: RFG01-06A

Water 1 S 8270 SIM Hold:27-JUN-96

L7305=67 Lo CE=56 e i 20=JUN=96 24-JUN-96  04-JUL-96
temp 9; PAHs ONLY
Location: RFG01-~06A

L7305-68 o ,
temp 9; PAHs ONLY

Location: RFGO01-~06A
Water 1 S 8270 SIM Hold:27-JUN-96

'Ce-58"

04-JUL-96

L7305-69 .
temp 9; PAHs ONLY
Location: RFG01~-06A

- D0<JUNZ9624=JUN=96  04-JUL-96

L7305-=70 i o A3=g2 e T2 0=JUN=-96 24-JUN=-96 04-JUL-96
temp 9; PAHS ONLY

Location: RFGO01-06A

Water 1 S 8270 SIM Hold:27-JUN-96

Page 7
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n0O1l)
Jun 26 1996,

Login Number:

337

08:40 anm

L7305

Dames & Moore * Sacramento, CA
Project: CHEVRON ’'96

L7305~71 7 - . A3-62 20-JUN-96 : 24-JUN-96 04~-JUL-96
temp 9; PAHs ONLY
Locatlon. RFG01-~-06A
L7305=72: oon . C6~R37 1.:20-JUN=-96 :24-JUN-96 04-JUL-96
temp 2to4; PAHs ONLY
Location: RFGO01-06A
Water 1 S 8270 SIM Hold:27-JUN-96
L7305=73: C6=-R37 .. 20-JUN-96 24-JUN-96 04-JUL-96
temp 2to4, PAHs ONLY
Location: RFGO01-06A
L7305=-74" B A C2=64 #.20-JUN-96 24-JUN-96 ‘04-JUL-96
temp 2to4, PAHs ONLY
Location: RFGO01l-06A
Water 1 S 8270 SIM Hold:27-JUN-96
L7305=75" - . C2-64 20~JUN=96 '24-JUN-96 04-JUL-96
temp 2to4, PAHS ONLY
Location: RFGO01-06A
L7305~76 . Cc7-54" . 20=JUN-96 24-JUN-96 04-JUL-96
temp 2to4' PAHs ONLY
Location: RFGO1l-06A
Water 1 S 8270 SIM Hold:27-JUN-96
L7305-77: - .. SCT=84 o -20-JUN-96 24-JUN-96 .  04-JUL-96
temp 2to4, PAHs ONLY
Location: RFGO01-06A
L7305-78 - o . D8=50 . © .20-JUN-=96 24-, 04-JUL-96
temp 12; PAHs ONLY
Location: RFG01-06A
Water 1l S 8270 SIM Hold:27-JUN-96
L7305-79 I D8=5Q. o '20=JUN-96 24-JUN-96 ~  04-JUL-96
temp 12, PAHs ONLY
Location: RFG01-06A
L?7305-80 ' D8-48 - . 20-JUN-96 24=JUN=96  04-JUL-96
temp 12; PAHs ONLY
Location: RFG01-06A
Water 1 S 8270 SIM Hold:27-JUN-96
Page 8
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01l)
Jun 26 1996, 08:40 am

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON ’96

L7305=-81 ... D8-48 - . . .. 20-JUN-96 24-JUN-96 04-JUL-96
temp 12, PAHs ONLY
Location: RFGO1-06A

L7305-82 : D7=51. oo ©220=JUN-96 24-JUN-96 04-JUL-96
temp 2to4° PAHs ONLY

Location: RFG01-06A

Water 1 S 8270 SIM Hold:27-JUN-96

temp 12; PAHs ONLY
Location: RFGO01-06B

L7305-83 . D7-51. . 0 20-JUN-96 24-JUN-96 . 04-JUL-96

L7305=-84 w Lo DT=33 i e I 20-JUN=-96 -24-JUN-96 ‘04-JUL-96
temp 10; PAHs ONLY

Location: RFGO01~-06B

Water 1 S 8270 SIM Hold:27-JUN-96

L7305~85 " = s LDT=33ee i e e . 20~-JUN=-96 24-JUN-96 04-JUL-96
temp 10; PAHs ONLY
Location: RFG01-06B

L7305-86 - e Ce=RO4Y
temp 2to4, PAHs ONLY MS/MSD
Location: RFG01-06B

Water 1 S 8270 SIM Hold:28-JUN-96

04-JUL-96

L7305-87.: . - i@ C6=RO4 i oo o 2T=JUN=96. 24-JUN-96 04-JUL~-96
temp 2to4; PAHs ONLY
Location: RFGO1l-06B

L7305-88: .. . Ms/MSD . . 21-JUN-96 24-JUN-96 = 04-JUL-96
temp 2t04; PAHs ONLY

Location: RFG01-06B

Water 1 S NONE Hold:01-JUL-96

L7305-89" . .- MS/MSD
temp 2to4; PAHs ONLY
Location: RFGO1-06B
Water 1 S NONE Hold:01-JUL-96

)6 24-JUN-96 04=~JUL-96

L7305-90 . . . - . C6=K: . 21-JUN-96 24-JUN-96 = 04-JUL-96
temp 2to4; PAHs ONLY

Location: RFG01-06B
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01l)
Jun 26 1996, 08:40 am

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ’'96

Account: 337

Water 1 S 8270

L7305-9L:" i
temp 2to4, PAHs ONLY
Location: RFG01-06B

L7305=92 S

temp 2to4' PAHs ONLY
Location: RFG01-06B
Water 1 S 8270

L7305-93 . ..

temp 2to4, PAHs ONLY
Location: RFG01-06B

L7305-94: G I
temp 2to4, PAHs ONLY
Location: RFGO01-06B
Water 1 S 8270

L7305-95

temp 2to4"PAHs ONLY

Location: RFG01-06B

L7305-96

temp 2to4; ‘PAHS ONLY'
Location: RFGO01-06B
1 S 8270

Water

SIM

. D6-R34

SIM

- D6-R34

. B8=D1 .

SIM

. B8=DL. .

D7-34

SIM

s
!
Location: RFGO1-06B

temp 2to4' PAHs ONLY

Location: RFG01-06B
Water 1 S 8270

L7305~-99 :
tenp 2to4, PAHs ONLY
Location: RFG01-06B
Water 1 S 8270

SIM

- I3=67

SIM

Hold:28-JUN-96

' 21-JUN-96

4 21=JUN=96-

Hold:28-JUN-96

. 21=0UN=-96.

Hold:28-JUN-96

4 21-JUN-96

i1 21-JUN-96

Hold:28-JUN-96

Hold:28-JUN-96

Hold:28-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

-96:24-JUN-96

24-JUN-96

24-JUN=-96

6 24-JUN-96

~9'6/ 24-JUN=96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

04-JUL-96

-04-JUL-96

‘04-JUL-96

- 04-JUL-96

04-JUL-96

- 04-JUL-96
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Jun 26 1996, 08:40 am

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

L7305-100 . .
temp 2to4; PAHs ONLY
Location: RFG01-06B

I13-67 . 21-JUN-96 24-JUN-96

L7305-101 0
temp 2to4; PAHs ONLY
Location: RFG01-06B
Water 1 S 8270 SIM Hold:28-JUN-96

. B4=-6X . 001 21-JUN-96 24~JUN-96

L7305-102: Ll o BA=61 o 21 «JUN-96 24=-JUN-96
temp 2to4, PAHs ONLY
Location: RFG01-06B

L7305=103 CamEl D Q=64 e et v . 20=-JUN-96 24-JUN-96
temp 2to4' "J" FLAG

Location: RFG01-06B

Water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96

L7305-104 S
temp 2to4; " FLAG
Location: RFG01-06B
wWater 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96

L7305=-105: .« = -D8=850 s © s 1 20=JUN=9624=J0UN=96

temp 12; "J" FLAG
Location° RFG01-06B
Water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96

L7305-106 i :D8=480 L
temp 12; "J" FLAG

Location: RFG01-06B

wWater 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96

L7305-107
temp 2to4' J" FLAG
Location: RFG01-06B
Water 1 S 8270 SEMI-VOLATILES Hold:28-JUN-96

MS/MSD

L7305-108. i +-M8/
temp 2to4; "J" FLAG
Location: RFG01-06B
Water 1 S NONE Hold:01-JUL-96

€7-5& i 20=JUN=96 24-JUN-96 =

S e L 2 Y= JUN=96 1 24 =-JUN<96 ./

04-JUL~-96

04-JUL-96

- 04-JUL-~96

04-JUL-96

04-JUL-96

" 04-JUL-96

. 04-JUL~96

'04-JUL-96

04-JUL-96

Page 11
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lno01)
Jun 26 1996, 08:40 am

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON /96

L7305-109 . - . MS/MSD o1 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; "J" FLAG

Location: RFG01-06B ,

Water 1 S NONE Hold:01-JUL~-96

L7305-110 .. ‘D6-R34 i 21=-JUON=96..24-JUN-96 04-JUL-96
temp 2to4; "J" FLAG

Location: RFG01-06B

Water 1 S 8270 SEMI-VOLATILES Hold:28-JUN-96

L7305-111 " ' - D7=-34 . .. 21-JUN=-96 24-JUN-96- 04-JUL-96
temp 2to4° "J“ FLAG

Location: RFG01-06B

Water 1 S 8270 SEMI-VOLATILES Hold:28~JUN-96

L7305-112"  I3-67 . i.21-JON-96 24-JUN-96 - 04-JUL-96
temp 2to4; "J" FLAG .
Location: RFGO01-06B

Water 1 S 8270 SEMI-VOLATILES Hold:28-JUN-96

L7305-113 |
temp 9; METALS—As cd,Cr, Pb N1,
Location: RFGO1l- OGB

N-96 24-JUN-96  04-JUL-96

Water 1 S 6010 ICP METALS Hold:17-DEC-96
Water 1 S 6010 ICP TRACE Hold:17-DEC-96
Water 1 S 7470 MERCURY Hold:18-JUL-96
L7305-114 C6=58 . i e s T 2 =TJON—96 '24-JUN-96 . 04-JUL-96

temp 9; METALS=As Cd Cr,Pb, N1 v
Locatlon' RFGO1-~ 06B

Water 1 S 6010 ICP METALS Hold:17-DEC-96
Water 1 S 6010 ICP TRACE Hold:17-DEC-96
Water 1 S 7470 MERCURY Hold:18-JUL-96

L7305=115 " 04=JUL-96
temp 9; MET
Location: RFG01-06B
Water 1l S 6010 ICP METALS Hold:17~-DEC-96
Water 1l S 6010 ICP TRACE Hold:17-DEC-96
Water 1 S 7470 MERCURY Hold:18-JUL-96
04-JUL-96

Location: RFGOl 06B

Page 12
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01)
Jun 26 1996, 08:40 am

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON ’96

323
Water 1 S 6010 ICP METALS Hold:17-~DEC-96
Water 1 S 6010 ICP TRACE Hold:17~DEC-96
Water 1 S 7470 MERCURY Hold:18-~JUL~-96
L7305-11x7. . CLC2-647 Lo 20~JUN-9624-JUN-96 04-JUL-96

temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V
Location: RFG01-06B

Water 1 S 6010 ICP METALS Hold:17-DEC-96
Water 1 S 6010 ICP TRACE Hold:17-DEC-96
Water 1 S 7470 MERCURY . Hold:18-JUL-96
L7305-118 . CT-54 S 20~JUN~96 24-JUN-96 04-JUL-96

temp 2to4; METALS—AS cd,Cr,Pb,Ni,V
Location: RFG01-06B

Water 1 S 6010 ICP METALS Hold:17~-DEC-96

Water 1 S 6010 ICP TRACE Hold:17-DEC-96

Water 1 S 7470 MERCURY Hold:18-JUL-96

L7305-119" Lo D8=50T R 04-JUL-96
temp 12; METALS—As Cd Cr,Pb, Nl v

Locatlon. RFGO1- 06B

Water 1 S 6010 ICP METALS Hold:17-DEC-96

Water 1 S 6010 ICP TRACE Hold:17-DEC-96

Water 1 S 7470 MERCURY Hold:18-JUL-96

L7305-120 - : “: D8=48 CUel e 20~JUN=96. 24=JUN=96 . 04-JUL~-96
temp 12; METALS-As cd,Cr, Pb N1 V

Locatlon' RFGO1- OGB

Water 1 S 6010 ICP METALS Hold:17~DEC-96

Water 1 S 6010 ICP TRACE Hold:17-DEC-96

Water 1 S 7470 MERCURY Hold:18-JUL-~96

LRADSETaT. 120-TJUN=96 04-JUL-96

temp 2to4; METALS—As Cd Cr Pb, Nl Vv
Location: RFG01-06B

Water 1 S 6010 ICP METALS Hold:17-DEC-96
Water 1 S 6010 ICP TRACE Hold:17-DEC-~96
Water 1 S 7470 MERCURY Hold:18-JUL-96
L7305-122" . D7=33 .. 20-JUN=96:24~JUN-96 04~-JUL-96

—As Cd Cr,Pb,Ni, V
Locat10n° RFGO1- OGB

Water 1 S 6010 ICP METALS Hold:17-DEC-96
Water 1 S 6010 ICP TRACE Hold:17-DEC-~-96

temp 10; METALS
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LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1lno01)

Jun 26 1996, 08:40 am

Login Number: L7305
Dames & Moore * Sacramento,
Project:

Account: 337

CHEVRON /96

CA

wWater 1 S 7470 MERCURY Hold:18-JUL-S96
L7305-123 .o L C6=R04 " Sl #21-JUN-96
tenp 2to4; METALS—As cq,Cr, Pb N1 \Y MS/MSD
Location: RFGO1-06B

Water 1 S 6010 ICP METAILS Hold:18-DEC-96
Water 1 S 6010 ICP TRACE Hold:18-DEC-96
wWater 1 S 7470 MERCURY Hold:19-JUL-96
L7305-124 . ©121-JUN-96

Location: RFGOl 06B

Water 1 S NONE Hold:01-JUL-96
L7305-125 - : LT CEe=R36 G s 2 T-JUN=9 6
temp 2to4; METALS—As Cd Cr Pb Nl V

Location: RFGO01-06B

Water 1 S 6010 ICP METALS Hold:18-DEC-96
Water 1 S 6010 ICP TRACE Hold:18-DEC-96
Water 1 S 7470 MERCURY Hold:19-JUL-96
L7305-126: T D6=R34 s CU Y = JTUN=96:
temp 2to4; METALS—As cd, Cr, Pb Ni,Vv

Location: RFGO0O1-06B

Water 1 S 6010 ICP METALS Hold:18-DEC-96
Water 1l S 6010 ICP TRACE Hold:18-DEC-96
Water 1l S 7470 MERCURY Hold:19-JUL-96
L7305-127

ETAL

temp 2to4; =As, Cd Cr,

Location: RFGO1-06B

Water 1 S 6010 ICP METALS Hold:18-DEC-96
Water 1 S 6010 ICP TRACE Hold:18-DEC=-96
Water 1 S 7470 MERCURY Hold:19-JUL-96
L7305-128 7 21=JUN=-96
temp 2to4, '

Location: RFGO1-01B

Water 1l S 6010 ICP METALS Hold:18-DEC-96
Water 1l S 6010 ICP TRACE Hold:18-DEC-96
Water 1l S 7470 MERCURY Hold:19-JUL-96

24-JUN-96

24-JUN-96

24-JUN-96

24-JUN-96

04-JUL-96

04-JUL-96

04-JUL-96

v 04=-JUL-96

'04-JUL-96

04-JUL-96
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnO1)

Jun 26 1996,

08:40 am

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ’96

Account: 337

L7305-129 ..D7-15. o B 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; METALS—As cd,Cr,Pb,Ni,V
Location: RFG01-01B
Water 1 S 6010 ICP METALS Hold:18-DEC-96
Water 1 S 6010 ICP TRACE Hold:18-DEC-96
Water 1 S 7470 MERCURY Hold:19-JUL-96
L7305-130" g ~I3=67 f -21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; METALS—As cd,Cr, Pb Ni,V
Location: RFG01-01B
Water 1 S 6010 ICP METALS Hold:18-DEC-96
Water 1 S 6010 ICP TRACE Hold:18-DEC-96
Water 1 S 7470 MERCURY Hold:19-JUL-96
L7305-131 . i B4=61 o 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4; METALS—AS cd,Cr, Pb N1 V
Location: RFG01-01B
Water 1 S 6010 ICP METALS Hold:18-DEC-96
Water 1 S 6010 ICP TRACE Hold:18-DEC-96
Water 1 S 7470 MERCURY Hold:19-JUL-96
L7308-132" . . . o Ce=86. T 1720-JUN=96  24-JUN-96° =~ 04-JUL-96
temp 9
Location: RFG01-01B
Water 1 S 353.2 NITRATE Hold:18-JUL-96
L7305-133 - C6-58 . '20-JUN-96 24-JUN-96  04-JUL-96
temp 9
Location: RFG01-01B
Water 1 S 353.2 NITRATE Hold:18-JUL-96
L7305-134 ~ . A3-62 oo .1 20-JUN=96..24-JUN=-96 . .04-JUL-96
temp 9 4-JUD .
Location: RFG01-01B
Water 1 S 353.2 NITRATE Hold:18-JUL-96
L7305-135 . 20-JUN-96 24-JUN-96 - 04-JUL-96
temp 2tod '
Location: RFGO1-01B
Water 1 S 353.2 NITRATE Hold:18-JUL-96
L7305-136 . .. .C2-64 720-JUN-96.24-JUN-96 ' 04-JUL-96
temp 2to4 . .
Location: RFG0O1-01B
Page 15
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01)

Jun 26

1996, 08:40 am

Login Number: L7305
Dames & Moore * Sacramento,
Project: CHEVRON ‘96

Account: 337

CA

wWater

L7305-137

temp 2to4
Location:
Water

L7305-138

temp 12
Location:
Water

L7305-139

temp 12
Location:
Water

L7305-140

temp 12
Location:
wWater

L7305-141 .

temp 10
Location:
Water

L7305-142

temp 2to4
Location:
Water

L7305--143
temp 2to4
Location:
Water

L7305-144 =

temp 2to4
Location:
Water

1 S 353.2 NITRATE
Glmoc7isg

RFG01~-01B
1 S 353.2 NITRATE

(. D8=500

RFG01-01B
1 S 353.2 NITRATE

D8-48

RFG01-01B
1 S 353.2 NITRATE

RFG01-01B
1 S 353.2 NITRATE

RFG01-01B
1 S 353.2 NITRATE

MS/MSD
RFGO1-01B
1 S 353.2 NITRATE

RFGO1-01B
1 S NONE

... C6=R36 . "

RFG01-01B
1 S 353.2 NITRATE

oooDTesT

Hold:18-JUL-96

v '20-JUN-96

Hold:18-JUL-96

. 20-JUN-96

Hold:18-JUL-96

Hold:18-JUL-96

Hold:18-JUL-96

Hold:18-JUL-96

Hold:19-JUL-96

. 21-JUN-96 24=JUN=96

Hold:01-JUL-96

. 21=-JUN=96

Hold:19-JUL-96

i 20-JUR-96

24-JUN-96

24-JUN-96

24-JUN-9¢6

24-JUN=96

24-JUN-96 -

‘24=JUN-96 .

04-JUL~-96

04-JUL-96

04-JUL-96

04=-JUL-96

4 04=JUL-96

04-JUL-96

. 04=JUL-96

‘04=-JUL-96
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01l)
Jun 26 1996, 08:40 am

Login Number: L7305
Account: 337 Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96

L7305-145 =~ .. .~ - D6-R34 ... oo 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4

Location: RFG01-01B

Water 1 S 353.2 NITRATE Hold:19-JUL-96

1L7305-146 ' B8=D1 - . ¢ . 21-JUN-96 24-JUN-96  04-JUL-96
temp 2to4

Location: RFG01-01B

Water 1 S 353.2 NITRATE Hold:19-JUL-96

Cole DT=34 G T Y= TUN-961 24=JUN=-96 . 04-JUL-96

temp 2to4
Location: RFG01-01B
Water 1 S 353.2 NITRATE Hold:19-JUL-96

L7305-148 . .. -+ D7-15 7 .21=-JUN-96 24-JUN-96. 04-JUL~-96
temp 2to4 .
Location: RFG01-01B

Water 1 S 353.2 NITRATE Hold:19-JUL-96

L7305-149 . - . . I3=67 oo o i 21<JUN=96 24-JUN=96 - . 04-JUL-96
temp 2to4

Location: RFGO1-01B

Water 1 S 353.2 NITRATE Hold:19-~-JUL-96
L7305-150 . . oo BA=6L: i v e o 9T=TUN=96 04-JUL-96
temp 2to4

Location: RFG01-01B

Water 1 S 353.2 NITRATE Hold:19~-JUL-96

L7305-151 . oo Ce=86 i T a7 i 20+-JUN=9
temp 9

Location: RFG01-01B

Water 1 S 160.1 TDS Hold:27-JUN-96
Water 1 S 310.1 ALKALINITY Hold:04-JUL-96
Water 1 S 325.2 CHLORIDE Hold:18-JUL-96
Water 1 S 375.4 SULFATE Hold:18~JUL-96

04-JUL-96

L7305-152"
temp 9
Location: RFGO01-01B

Water 1 S 160.1 TDS Hold:27-JUN-96
Water 1 S 310.1 ALKRALINITY Hold:04-JUL~-96
Water 1 S 325.2 CHLORIDE Hold:18~JUL-96

ICEE88. T e g JUN-96 24=JUN-96 - 04-JUL-96
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lno01)

Jun 26 1996,

08:40 am

Login Number: L7305
337 Dames & Moore * Sacramento, Ca
Project: CHEVRON ‘96

Account:

Water 1

L7305-153
temp 9
Location: RFGO
Water 1
Water 1
Water 1
Water 1

L7305-154 .
temp 2to4
Location: RFGO
Water 1
Water 1
Water 1
Water 1

L7305-155
temp 2to4
Location: RFGO
Water 1
Water 1
Water 1
Water 1

L7305~156 .
temp 2to4
Location: RFGO
Water 1
Water 1
Water 1
Water 1

L7305-157 .
temp 12
Location:
Water
Water
Water
Water

RFGO

e

S 375.4 SULFATE
A3-62

1-01B

S 160.1 TDS

S 310.1 ALKALINITY
S 325.2 CHLORIDE

S 375.4 SULFATE

. C6=R37

1-01B

S 160.1 TDS

S 310.1 ALKALINITY
S 325.2 CHLORIDE

S 375.4 SULFATE

Loic2=64

1-01B

S 160.1 TDS

S 310.1 ALKALINITY
S 325.2 CHLORIDE

S 375.4 SULFATE

C7-54 .

1-01B

S 160.1 TDS

S 310.1 ALKALINITY
S 325.2 CHLORIDE

S 375.4 SULFATE

1-01B

S 160.1 TDS

S 310.1 ALKALINITY
S 325.2 CHLORIDE

S 375.4 SULFATE

Hold:18-JUL-96
20-JUN-96

Hold:27-JUN-96
Hold:04-JUL-96
Hold:18-JUL-96
Hold:18-JUL-96

L 20=JUN-96

Hold:27-JUN-96
Hold:04-JUL-96
Hold:18-JUL-96
Hold:18-JUL-96

S 20=TUN=96

Hold:27-JUN-96
Hold:04-JUL-96
Hold:18-JUL-96
Hold:18-JUL-96

S 20=JUN-96
Hold:27-JUN-96

Hold:04-JUL-96
Hold:18-JUL-96

24-JUN-96

| 24-JUN-96

 24-JUN-96

. 24=-JUN=96

Hold:18-JUL-96

o G=TUNZGE

Hold:27-JUN-96
Hold:04-JUL=-96
Hold:18-JUL-96
Hold:18-JUL-96

04-JUL-96

. 04-JUL~-96

04-JUL-96

- 04-JUL-96

- 04-JUL~96
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01l)
Jun 26 1996, 08:40 am

Login Number: L7305
Dames & Moore * Sacramento, CA
Project: CHEVRON ‘96 A

Account: 337

L7305-158 .. D8=48 i 20=JUN=96 24-JUN=-96 04-JUL-96
temp 12
Location: RFG01-01B
Water 1 S 160.1 TDS Hold:27-JUN-96
Water 1 S 310.1 ALKALINITY Hold:04-JUL-96
Water 1 S 325.2 CHLORIDE Hold:18-JUL-96
Water 1 S 375.4 SULFATE Hold:18-JUL-96
L7305-159: D7-51 S .:..20~JUN-96 24-JUN-96 04-JUL-96
temp 2to4
Location: RFG01-01B
Water 1 S 160.1 TDS Hold:27-JUN-96
Water 1 S 310.1 ALKALINITY Hold:04-JUL-96
Water 1 S 325.2 CHLORIDE Hold:18-JUL-96
Water 1 S 375.4 SULFATE Hold:18-JUL-96
L7305-160- e DT=33 04=JUL-96
temp 10 '
Location: RFGO1-01A
Water 1 S 160.1 TDS Hold:27~JUN-96
Water 1 S 310.1 ALKALINITY Hold:04-~JUL-96
Water 1 S 325.2 CHLORIDE Hold:18-~JUL-96
Water 1 S 375.4 SULFATE Hold:18-~JUL-96
L7305-161 ¢ i CE<~RO4 [21=JUN=96 24-JUN-96  04-JUL-96
temp 2to4 MS/MSD
Location: RFGO01-01A
Water 1 S 160.1 TDS Hold:28~JUN-96
Water 1 S 310.1 ALKALINITY Hold:05~JUL-96
Water 1 S 325.2 CHLORIDE Hold:19~JUL-96
Water 1 S 375.4 SULFATE Hold:19~JUL-96
L7305-162 . MSY/MSD 0 21=JUN=9624~JUN=96 04-JUL~-96
temp 2to4
Location: RFG01-01A
Water 1 S NONE Hold:01~-JUL-96
L7305-163: - 1/ C6~R36. i 0 21=JUN=96 24-JUN=-96 = 04-JUL-96
temp 2to4
Location: RFG01-01A
Water 1 S 160.1 TDS Hold:28-JUN-96
Water 1 S 310.1 ALKALINITY Hold:05~JUL-96
Water 1 S 325.2 CHLORIDE Hold:19~JUL-96
Water 1 S 375.4 SULFATE Hold:19-~JUL-96
Page 19
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnoO1)

Jun 26 1996,

08:40 am

Login Number: L7305
Dames & Moore * Sacramento,
Project: CHEVRON ‘96

337

CA

L7305-164. . . - D6-R34 - 21-JUN-96 24~-JUN~96 04-JUL-96
temp 2to4
Location: RFGO1-01A
Water 1 S 160.1 TDS Hold:28-JUN-96
Water 1 S 310.1 ALKALINITY Hold:05-JUL-96
Water 1 S 325.2 CHLORIDE Hold:19-JUL-96
Water 1 § 375.4 SULFATE Hold:19-JUL-96
L7305-165 - . ' B8=-D1: ... 21-JUN-96 24-JUN-96 04-JUL-96
temp 2to4
Location: RFG01-01A
Water 1 S 160.1 TDS Hold:28-JUN-96
Water 1 S 310.1 ALKALINITY Hold:05-JUL-96
Water 1 S 325.2 CHLORIDE Hold:19-JUL-96
Water 1 S 375.4 SULFATE Hold:19-JUL-96
L7305-166: L D7=34 21-JUN-96 24-JUN-96 . 04-JUL-96
temp 2to04
Location: RFG01-01A
Water 1 S 160.1 TDS Hold:28-JUN-96
Water 1 S 310.1 ALKALINITY Hold:05-JUL-96
Water 1 S 325.2 CHLORIDE Hold:19-JUL-96
Water 1 S 375.4 SULFATE Hold:19-JUL-96
L7305=167 " . . . D7-15. © 21-JUN-96 24-JUN=-96 = 04-JUL-96
temp 2to4
Location: RFGO01-01A
Water 1 S 160.1 TDS Hold:28-JUN-96
Water 1 S 310.1 ALKALINITY Hold:05-JUL-96
Water 1 S 325.2 CHLORIDE Hold:19-JUL-96
Water 1l S 375.4 SULFATE Hold:19-JUL-96
L7305-168 . S 2T=TUN=96 24=-JUN-96 - 04-JUL-96
temp 2to4 '
Location: RFG01-01A
Water 1l S 160.1 TDS Hold:28-JUN-96
Water 1 S 310.1 ALKALINITY Hold:05-JUL-96
Water 1 S 325.2 CHLORIDE Hold:19-JUL-96
Water 1 S 375.4 SULFATE Hold:19-JUL-96
L7305-16% - = REPORT TYPE -~ .24-JUN-96 24-JUN-96 - 04-JUL-96
Location:
Water 1 S EDD - DISK DEL.
wWater 1 S GCMSs2
Water 1 S INORG TYPE 2 RPT

Page 20 §NZT
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U2l 4

PINK COPY - Project Manag

WHITE COPY - Original (Accompanies Samples) YELL%W COPY - Collector

© e P g -
\3\0)@\\“’0\00 g § .5 |
A ZEls:
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| L a\ass ambey 2
L poivy W0 5, |
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"DATE/TIME  RECEIVED BY: (signature)

(YU AL LA

DATE/TIME RECEIVED BY: (signature)

RELINGUISHED BY: signature)

RELINQUISHED BY: iSignature)

ANALYTICAL LABORATORY LOCALW A}qa.l Wh Ca&
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CHAIN-OF-CUSTODY RECORD

[V I |

WHITE COPY - Original (Accompanies Samples) YELLRXVCOPY Collector PINK COPY - Project Man

c ) ":. O N LY o &
< /0 /o N o2
LNAS ) ©/Q ) e
A? /S /o WAV ) S
SIS 5 S, 2%
Sample ¥ 8/ oSSR ‘;bo Q\‘bo Q;,‘b S e/ 2 A © 3|s
Sample Number | Depth | Time Type Container Type &) Q;\Q' VYLV YL S 2 > FIELD NOTES: K] 5l
Gl -R2>% 1520 J%,kv VL poiy \
J l o\ eo \v i, 50 & |
ca-v4 [ 40 [Wakr | 40 w1 VOA ad WWited 2
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$ L)
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REUNQUISHED BY: (signature) DATE/TIME,  RECEIVED BY: (signature)
(2T At
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CHAIN-OF-CUSTODY RECORD

U2lce

WHITE COPY - Original (Accompanies Samples) YELL,@V COPY - Collector PINK COPY - Project Mana
0 Fa) N

o—r 57
WX/ g1 Es|5
Sample f))"zé g ,§ _g
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RELINQUISHED BY: signature) 'DATE/TIME RECElVED BY: (signature)
(,'2(('1407"' «/@
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ANALYTICAL L ABORATORY LOOLL Md A’Y\‘O‘Q (/\ “/\ (’d
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Ut4as
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CHAIN-OF-CUSTODY RECORD . ﬁ

é(? 0\0 Q’0'1'0 q’,{'\o /o 0.\0 (\’\oh _‘(/ 2 g >
SEPSL S () My i £ 513
év” S/ oSS, ‘o\ob ‘é’ O Z g(s
Sample LS 006 O& o 009 ¢ L \b%o ~z:27'0 ®9Q’ (}Q < \? v :(': 8 8
Sample Number | Depth | Tine Type Container Type S q','\% O/ L S &S &S LSS/} /G FIELD NOTES: °5l8
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+ v | J oot po v Vi 504 |
L
RELINQUISHED BY: (s gna|ure) };/TIME RECEIVED BY: (signature) LABORATORY NOTES:
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RELINQUISHED BY: (signature) D TE/TIM RECEIVED BY: (signature) , \
(,zwazno A B Eane Pa%y |
RELINQUISHED 8Y: {Signature) DATE/T’ME RECEIVED BY: {Signature}
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LABORATOHY LONTACT MDJ-V\A ﬁ'fd ( ) e 1 JOB NO.: J(L000/56‘b - O’b? SHEET Z OF___;
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